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- Stock market participation

- To avoid financial troubles

- To be ready for retirement

- To be resilient in case of financial shocks

- FL and Overconfidence

A Premise

1 Financial Literacy matters

2
Financia Literacy is on 
average low

3
There is the need of 
Financial Education

FL and good financial behaviors

(Van Roij et al. 2011, Almenberg and Dreber 2015)

(Gathergood, 2012, Lusardi and Tufano 2015, 
French and McKillp 2016)

(Bucher-Koenen and Lusardi 2011, Lusardi and 
Mitchell 2011, Sekita, 2011, Van Rooij et al. 2012)

(de Bassa Scheresberg 2013, Anderson et al. 2017)

(Kramer 2016, Kim et al. 2020, Allgood and 
Walstad 2016, Merkle 2017)
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FL is (on average) low



A Premise

1 Financial Literacy matters

2
Financia Literacy is on 
average low

3
There is the need of 
Financial Education

Financial Education increases 
Financial Literacy

(Fernandes et al., 2014; Xiao and O’Neil, 2016; 
Lusardi, 2019; Kaiser and Menkhoff 2020, 
Kaiser et al. 2022)



A Premise

1 Financial Literacy matters

2
Financia Literacy is on 
average low

3
There is the need of 
Financial Education

Financial Education: different targets 
(students, adults, workers, etc.)

(Walstad et al. 2010, Ambuehl et al. 2014, 
DeHart et al. 2016, Kaiser et al. 2020,      
Serido 2021, Drever and Else-Quest 2021)



A Premise

1 Financial Literacy matters

2
Financia Literacy is on 
average low

3
There is the need of 
Financial Education

Financial Education: different contents 
delivery methods

(Bartholome et al. 2021, Kalmi and Sihvonen
2021, Morgan 2021, Kalmi and Rahko 2022)



Research Area

Ergonomics of the program 
(e.g. time and efforts required to attend, 

readability of the materials, etc.) 

Motivation to learn of 
the recipients

Quality of the 
contents

Current FL and difficulty
of the FE curriculum

Delivery methods        
of the contents 

(educational tools)

What makes financial education successful?
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Delivery methods        
of the contents 

(educational tools)

What makes financial education successful?

1 Which delivery options work?

2 Which delivery options are more effective…?

Research Area



Research Design

What makes financial education successful?

Financial Education curriculum
“Money and its use”

1 What is money?

2 Money and its evolution

3 Money today

4 Money yesterday

5 Euro and other currencies

6 Cash use limitations

Contents



Research Design

What makes financial education successful?

Financial Education curriculum
“Money and its use”

Target

Freshmen students of a Faculty of Economics 
(Business Administration, Economics, Finance, etc.)

Timing
October 2022



Research Design

What makes financial education successful?

Quality of the contents

Ergonomics of the program 
(e.g. time and efforts required to 
attend, readability of the 
materials, etc.) 

Motivation to learn of the recipients

Current FL and difficulty of the 
FE curriculum

Delivery methods        
of the contents

Face-to-face class Live-streaming class

Online Videos Edutainment

1 2

3 4

=

=

=

=

1 2 3 4



Research Design

What makes financial education successful?
Delivery methods        

of the contents

1 2

3 4

1 2 3 4

Face-to-face class Live-streaming class

Online Videos Edutainment



Research Design

What makes financial education successful?
Delivery methods        

of the contents

1 2

3 4

1 2 3 4

(Financial Literacy)

Face-to-face class Live-streaming class

Online Videos Edutainment



Research Design

What makes financial education successful?
Delivery methods        

of the contents

1 2

3 4

1 2 3 4

(Financial Confidence)

Face-to-face class Live-streaming class

Online Videos Edutainment
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Research Design

What makes financial education successful?
Delivery methods        

of the contents

1 2

3 4

1 2 3 4

Face-to-face class Live-streaming class

Online Videos Edutainment



Research Design

What makes financial education successful?
Delivery methods        

of the contents

1 2

3 4

1 2 3 4
Some infos

- More than 50 questions
- New questions each game 
(random selection, reshuffling of 
options’ list)
- Brief explanation after 
each answer

Face-to-face class Live-streaming class

Online Videos Edutainment



Research Design
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Research questions
Delivery methods

1 How much effective is FE? 

2 What is the difference in the learning outcome (FL) between 
different delivery options?

3 How much is the effect of FE on people confidence?

4

(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, etc.)

What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE ? 

(e.g. Can we “teach by edugaming”?)



Research questions
Delivery methods

1 How much effective is FE? 

2 What is the difference in the learning outcome (FL) between 
different delivery options?

3 How much is the effect of FE on people confidence?

4

(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE ? 

(e.g. Can we “teach by edugaming”?)



Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)

Financial Literacy as the 
sum of correct answers 

to five multiple choice questions

The Assessment of Financial Literacy



Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)



Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)

Correct answer (%)
Pre-test: 97.4%
Post-test 100%

Correct answer (%)
Pre-test: 90.8%
Post-test 88.0%

Correct answer (%)
Pre-test: 96.7%
Post-test 99.3%

Correct answer (%)
Pre-test: 98.7%
Post-test 99.3%

Correct answer (%)
Pre-test: 73.7%
Post-test 78.2%

Too easy…



Too easy…

Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)

Correct answer (%)
Pre-test: 97.4%
Post-test 100%

Correct answer (%)
Pre-test: 90.8%
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Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)

Correct answer (%)
Pre-test: 17.1%
Post-test 62.0%

Correct answer (%)
Pre-test: 17.1%
Post-test 62.0%

Correct answer (%)
Pre-test: 17.1%
Post-test 62.0%

Correct answer (%)
Pre-test: 27.6%
Post-test 70.4%

Correct answer (%)
Pre-test: 25.7%
Post-test 72.5%



Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)

fl10afl9afl8afl7afl6afl5afl4afl3afl2afl1a
1fl1a

10.09fl2a
10.320.20fl3a

10.300.160.34fl4a
10.190.140.070.09fl5a

1-0.05-0.10-0.11-0.100.07fl6a
10.030.140.07-0.13-0.110.10fl7a

1-0.03-0.07-0.090.07-0.15-0.070.00fl8a
10.140.11-0.090.040.03-0.06-0.010.04fl9a

1-0.010.20-0.03-0.01-0.190.05-0.32-0.050.07fl10a

Pre-Test
Correlation



fl10zfl9zfl8zfl7zfl6zfl5zfl4zfl3zfl2zfl1z
.fl1z

1.fl2z
1-0.03.fl3z

1-0.01-0.03.fl4z
10.16-0.040.02.fl5z

10.22-0.07-0.070.11.fl6z
10.290.03-0.05-0.05-0.05.fl7z

10.220.200.02-0.05-0.050.11.fl8z
10.180.160.130.08-0.03-0.03-0.06.fl9z

10.280.190.150.300.02-0.05-0.050.11.fl10z

Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)

Post-Test
Correlation



Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)

FL score (0-5)



Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)

Lusardi-Mitchell
(Big 5)

Average number of correct answers 3.16
(All observations)



Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)

Gender (Male=1) Topgrade(Yes=1) Parentsgrad (Yes=1)
(at least one)(at high school)

100% Freshman college students
98% Born in 2002-2004



Data
Delivery methods

1 How much effective is FE? 

Vs

Vs

Vs

Vs

(e.g. Can we “teach by edugaming”?)



Analysis
Delivery methods

1 How much effective is FE? 
(e.g. Can we “teach by edugaming”?)

FL Pre-test

FL Post-test

1.484
Diff-in-Diff = 2.142

(p-value .000***   )

1.773

4.045

Vs

Vs

Vs

Vs

1.903

FLscore [0 - 5]



Analysis
Delivery methods

1 How much effective is FE? 
(e.g. Can we “teach by edugaming”?)

Vs

Vs

Vs

Vs

FL Pre-test

1.484
Diff-in-Diff = 2.512

(p-value .000***   )

4.138

1.207

1.903

FL Post-test
FLscore [0 - 5]



Analysis
Delivery methods

1 How much effective is FE? 
(e.g. Can we “teach by edugaming”?)

Vs

Vs

Vs

Vs

FL Pre-test

1.484
Diff-in-Diff = 2.029

(p-value .000***   )

4.034

1.586
1.903

FL Post-test
FLscore [0 - 5]



Analysis
Delivery methods

1 How much effective is FE? 
(e.g. Can we “teach by edugaming”?)

Vs

Vs

Vs

Vs

FL Pre-test

1.484
Diff-in-Diff = 2.685

(p-value .000***   )

4.355

1.903

1.250

FL Post-test
FLscore [0 - 5]



Results
Delivery methods

1 How much effective is FE? 
(e.g. Can we “teach by edugaming”?)

Vs

Vs

Vs

Vs

Diff-in-Diff = 2.142
(p-value .000***   )

Diff-in-Diff = 2.512
(p-value .000***   )

Diff-in-Diff = 2.029
(p-value .000***   )

Diff-in-Diff = 2.685
(p-value .000***   )

Financial Education works

… with every delivery method

1

2



Results
Delivery methods

1 How much effective is FE? 
(e.g. Can we “teach by edugaming”?)

Gender (Male=1) Topgrade(Yes=1) Parentsgrad (Yes=1)
(at least one)(at high school)



Research questions
Delivery methods

1 How much effective is FE? 

2 What is the difference in the learning outcome (FL) between 
different delivery options?

3 How much is the effect of FE on people confidence?

4

(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE ? 

(e.g. Can we “teach by edugaming”?)



Research questions
Delivery methods

2
(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

Vs

Vs

Vs

Vs

Vs Vs

What is the difference in the learning outcome 
(FL) between different delivery options?



Analysis
Delivery methods

2
(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

FL Pre-test

FL Post-test

1.207

Diff-in-Diff = -0.658
(p-value .077*   )

4.138

1.773

4.045

FLscore [0 - 5]

What is the difference in the learning outcome 
(FL) between different delivery options?



Analysis
Delivery methods

2 What is the difference in the learning outcome 
(FL) between different delivery options?
(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

FL Pre-test

FL Post-test

4.034

(p-value .621   )
1.586

1.773

4.045

Diff-in-Diff = -0.176

FLscore [0 - 5]



Analysis
Delivery methods

2 What is the difference in the learning outcome 
(FL) between different delivery options?
(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

FL Pre-test

FL Post-test

(p-value .041**   )1.773

4.355

4.045

1.250

Diff-in-Diff = -0.832

FLscore [0 - 5]



Analysis
Delivery methods

2 What is the difference in the learning outcome 
(FL) between different delivery options?
(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

FL Pre-test

FL Post-test

(p-value .150   )

1.207

4.138

1.586

4.034

Diff-in-Diff = 0.483

FLscore [0 - 5]



Analysis
Delivery methods

2 What is the difference in the learning outcome 
(FL) between different delivery options?
(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

FL Pre-test

FL Post-test

(p-value .640   )

1.207

4.138

1.250

4.355

Diff-in-Diff = -0.174

FLscore [0 - 5]



Analysis
Delivery methods

2 What is the difference in the learning outcome 
(FL) between different delivery options?
(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

FL Pre-test

FL Post-test

(p-value .072*   )

4.138

1.586

1.250

4.034

Diff-in-Diff = -0.657

FLscore [0 - 5]



Results
Delivery methods

2 What is the difference in the learning outcome 
(FL) between different delivery options?

Vs

Vs

Vs

Vs

No big differences between 
different methods

Edutainment (quiz) works well

1

2

Vs

Vs

Diff-in-Diff = -0.658
(p-value .077*   )

(p-value .621   )
Diff-in-Diff = -0.176

(p-value .041**   )
Diff-in-Diff = -0.832

(p-value .150   )
Diff-in-Diff = 0.483

(p-value .640   )
Diff-in-Diff = -0.174

(p-value .072*   )
Diff-in-Diff = -0.657



Research questions
Delivery methods

1 How much effective is FE? 

2 What is the difference in the learning outcome (FL) between 
different delivery options?

3 How much is the effect of FE on people confidence?

4

(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE ? 

(e.g. Can we “teach by edugaming”?)



Research questions
Delivery methods

3

How much confident are you that 
your answer is the right one?

Low High

Pre-test 
Time

How much confident are you that 
your answer is the right one?

Low High

Post-test 
Time

Confidence T0 Vs Confidence T1

Vs

Vs

Vs

Vs

How much is the effect of FE on people confidence?



Research questions
Delivery methods

3 How much is the effect of FE on people confidence?

Vs

Vs

Vs

Vs

Financial Confidence score [1 - 5]

(137  Total Obs.  89)

54321

SureVery confidentConfidentNot very confidentI guess



Research questions
Delivery methods

3 How much is the effect of FE on people confidence?

Vs

Vs

Vs

Vs



Research questions
Delivery methods

3 How much is the effect of FE on people confidence?

FC Pre-test

FC Post-test

Diff-in-Diff = 0.139
(p-value .658       )

Vs

Vs

Vs

Vs

4.263

4.837

4.047

4.481



Research questions
Delivery methods

3 How much is the effect of FE on people confidence?

FC Pre-test

FC Post-test

4.047
Diff-in-Diff = -0.112

(p-value .637       )

Vs

Vs

Vs

Vs

4.481

4.245

4.567



Research questions
Delivery methods

3 How much is the effect of FE on people confidence?

FC Pre-test

FC Post-test

Diff-in-Diff = 0.129
(p-value .591       )

Vs

Vs

Vs

Vs

4.097

4.661

4.047

4.481



Research questions
Delivery methods

3 How much is the effect of FE on people confidence?

FC Pre-test

FC Post-test

Diff-in-Diff = -0.223
(p-value .345       )

4.640

Vs

Vs

Vs

Vs

4.047

4.481

4.429



Research questions
Delivery methods

3 How much is the effect of FE on people confidence?

Vs

Vs

Vs

Vs

No real effect of FE on FC1
Diff-in-Diff = 0.139
(p-value .658       )

Diff-in-Diff = -0.112
(p-value .637      )

Diff-in-Diff = 0.129
(p-value .591      )

Diff-in-Diff = -0.223
(p-value .345      )



Research questions
Delivery methods

1 How much effective is FE? 

2 What is the difference in the learning outcome (FL) between 
different delivery options?

3 How much is the effect of FE on people confidence?

4

(Class Vs Streaming, Class Vs Video, Class Vs Quiz , Streaming Vs Video, 
Streaming Vs Quiz, Video Vs Quiz)

What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE ? 

(e.g. Can we “teach by edugaming”?)



Research questions
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

v

T0 T1

T1

v

v
v

v

T0

v

v

v



Research questions
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE?

Financial Confidence*

(What you think you are)
Financial Literacy

(What you really are)Confidence

Literacy

*Confidence was rescaled from 1-to-5 to 0-to-5 to make it matches with the FL scale (0-to-5)

How much confident are you that 
your answer is the right one?

Low High

1

Overconfidence

Underconfidence



Research questions
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE?

Financial Literacy
(What you really are)

Overconfidence

How much confident are you that 
your answer is the right one?

Low High

Financial Confidence*

(What you think you are)

*Confidence was rescaled from 1-to-5 to 0-to-5 to make it matches with the FL scale (0-to-5)

Overconfidence

Confidence

Literacy

Vs

Perception Reality

1

Underconfidence



Research questions
Delivery methods

4

Overconfidence?

What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

v

T0

T1

T1

v

v
v

v

T0

v

v



Research questions
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

Vs

Vs

Vs

Vs



Analysis
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

Vs

Vs

Vs

Vs

Diff-in-Diff = -1.608
(p-value .032**  )

2.290

2.352

0.796

2.341

FC/FL Pre-test FC/FL Post-test



Analysis
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

Vs

Vs

Vs

Vs

FC/FL Pre-test FC/FL Post-test

Diff-in-Diff = -2.486
(p-value .000***  )

2.842

0.418

2.290

2.352



Analysis
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

Vs

Vs

Vs

Vs

FC/FL Pre-test FC/FL Post-test

Diff-in-Diff = -1.741
(p-value .000***  )

2.290

2.352

0.672

2.352



Analysis
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

Vs

Vs

Vs

Vs

FC/FL Pre-test FC/FL Post-test

Diff-in-Diff = -3.119
(p-value .000**  )

2.290

2.352

3.020

-0.037



Results
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

Vs

Vs

Vs

Vs

FE reduces overconfidence 1
Diff-in-Diff = -1.608

(p-value .032**   )

Diff-in-Diff = -2.486
(p-value .000***   )

Diff-in-Diff = -1.741
(p-value .000***   )

Diff-in-Diff = -3.119
(p-value .000***   )

… with every delivery method2
Overconfidence

Confidence

Literacy
1

Underconfidence

(Reduction of overconfidence)



Research questions
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 



Analysis
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

FC/FL Pre-test FC/FL Post-test

Diff-in-Diff = 0.878
(p-value .167        )

2.842

0.418

0.796

2.341



Analysis
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

FC/FL Pre-test FC/FL Post-test

Diff-in-Diff = 0.134
(p-value .830        )

0.796

2.341

0.672

2.352



Analysis
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

FC/FL Pre-test
FC/FL Post-test

Diff-in-Diff = 1.511
(p-value .011**        )

0.796

2.341

3.020

-0.037



Analysis
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

FC/FL Pre-test FC/FL Post-test

Diff-in-Diff = -0.744
(p-value .071*        )

2.842

0.418
0.672

2.352



Analysis
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

FC/FL Pre-test
FC/FL Post-test

Diff-in-Diff = 0.633
(p-value .095*        )

2.842

0.418

3.020

-0.037



Analysis
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

FC/FL Pre-test
FC/FL Post-test

Diff-in-Diff = 1.377
(p-value .000***        )

3.020

-0.037

0.672

2.352



Results
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

Vs

Vs

Vs

Vs

Some different methods work 
better than others

Edutainment (quiz) works well

1

2

Vs

Vs

Diff-in-Diff = 0.878
(p-value .167   )

(p-value .830   )
Diff-in-Diff = 0.134

(p-value .011**   )
Diff-in-Diff = 1.511

(p-value .071*   )
Diff-in-Diff = -0.744

(p-value .095*   )
Diff-in-Diff = 0.633

(p-value .000***   )
Diff-in-Diff = 1.377

(Reduction of overconfidence)

Overconfidence

Confidence

Literacy
1

Underconfidence



Results
Delivery methods

4 What is the relationship between the change in confidence and 
the change in FL? Is there a risk to feed overconfidence with FE? 

Gender (Male=1) Topgrade(Yes=1) Parentsgrad (Yes=1)
(at least one)(at high school)



Conclusions

1
RQ1: How much effective is FE? 

2
RQ2: What is the difference in the learning outcome (FL) between different delivery options?

3
RQ3: How much is the effect of FE on people confidence?

4
RQ4: What is the relationship between the change in confidence and the change in FL?
(Is there a risk to feed overconfidence with FE?)

FE works with every delivery method

Some differences exist… but they are not big enough to be 
statistically significant

No effects on financial confidence
(But it was already pretty high)

FE decreases overconfidence (with every delivery method)



Policy implications

1

2

3

4

We can do effective FE even if it is not based 
on face-to-face meetings

Edutainment works (pretty well)

No effects on financial confidence
(But it was already pretty high)

FE decreases overconfidence (with every delivery method)

(scalability, accessibility, cost of delivering FE)

(Likelihood to play a game Vs Likelihood to attend onsite events)

(FE is not just about FL, but it can work on FC too)



Limitations

1

2

3

Small sample size

External validity 

Selection bias 
(Interest and motivation to learn of students of Economics and Business)

(Students are not representative of the entire population)

4 Time decay effect of FE
(No evidence of the long term effect of FE)
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