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2:30pm—-3:45pm [

3:45 pm —4:00 pm

4:00pm-5:30pm K/

lllustration of the relationship between data, theory and analysis

Workshop 1-Facts: Attention and Behavioral economics

Break
Workshop 2- Reasons: Correlation and Causation.
Workshop 3- Impacts: Consequences of the issues

Conclusion: Points to note in developing DRQ in Economics

Q&A



Points to note when designing data response
guestions for Economics (Recap 1)




Points to note when desighing data respons:
guestions for Economics (Recap 2)

Questions
should be
relevant to
the data!
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Resources for DRQ

Economics Data-response Question
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Appropriate use of ‘data’ in teaching
Economics

e Data and Information



Data and Information

» Data is a collection of facts, such as numbers, words, measurements, observations or just
descriptions of things.

» Data can be quantitative or qualitative

« Quantitative data deals with numbers and things you can measure objectively: dimensions such
as prices, GDP and unemployment.

« Qualitative data deals with characteristics and descriptors that can’t be easily measured, but can
be observed subjectively—such as smells, tastes, attractiveness.

 Data is an individual unit that contains raw materials which do not carry any specific meaning.

Information is a group of data that collectively carries a logical meaning. Data doesn’t depend
on information. Information depends on data.

» 17 Great Search Engines You Can Use Instead of Google

https://www.searchenginejournal.com/alternative-search-engines/271409/#close

Minitab (2017, April 28) Understanding Qualitative, Quantitative, Attribute, Discrete, and Continuous Data Types.
https://blog.minitab.com/en/understanding-statistics/understanding-qualitative-quantitative-attribute-discrete-and-continuous-data-types

BYJU'S (n.d.) Difference Between Data and Information.
https://byjus.com/biology/difference-between-data-and-information/



https://www.searchenginejournal.com/alternative-search-engines/271409/#close
https://blog.minitab.com/en/understanding-statistics/understanding-qualitative-quantitative-attribute-discrete-and-continuous-data-types
https://byjus.com/biology/difference-between-data-and-information/

Collecting Data and Information

» Make a list of keywords (From theory, textbook and curriculum), e.g.,
* Qualitative: income inequality, poverty..
e Quantitative: Gini coefficients, wages, years of education attainment, age..

» Search: search engines
* E.g. Google: All, Images,

"income inequality" "hong Kong"
oogle

Q Al [E] Images [E) News [

7 n

* Narrow down your search: “income inequality “+"Hong Kong” " income inequality in Hong Kong”
* Is it an authoritative source? from Gov, media, professional report, academic research paper?

https:/fwww.edb.gov.hk » economics » income_eng v POF

Income Inequality

Income Inequality. Table 5 shows the cumulative percentage of income distribution in Hong
Kong in 2011. The Lorenz curve is then constructed by plotting the ..
You've visited this page many times. Last visit. 6/4/21

hitps:/iwww.bloomberg.com » opinion » aricles » hong... -

Hong Kong Needs to Tackle Its Worsening Inequality ...

16 Nov 2020 — Hong Kong Must Tackle Its Worsening Wealth Gap ... Note: The Gini coefficient
measures income inequality in a population. It varies from 0to 1 ...

You've visited this page 4 times. Last visit: 5/1/21



»Google Search: Image (Diagrams /Tables)

Google

Q all

statistics gini coefficient

More Unequal Than Others
Hong Kon

Hong Kong's Yawning Wealth Gap Grows ...
bloombergquint.com

ng's growing wealth gap

growing wealth gap fuels protests

money.cnn.com
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Collecting
Quantitative
and

Qualitative
data (e.g.,
news, report)

Useful website for Economic Data — use “search”

» Hong Kong
 Census and Statistics Department, Hong Kong,
http://www.censtatd.gov.hk/

 Financial Data: Hong Kong Monetary Authority
https://www.hkma.gov.hk/eng/#

 Trade data: Hong trade development council: HKTDC Research
https://research.hktdc.com/en/

« Hong Kong Consumer Council
https://www.consumer.org.hk/ws en

» National Bureau of Statistics of China
http://www.stats.gov.cn/english/

» The World Bank
http://data.worldbank.org/

» The International Monetary Fund (IMF)
https://www.imf.org/en/Data /

nttps://www.imf.org/en/Research



http://www.censtatd.gov.hk/
https://research.hktdc.com/en/
https://www.consumer.org.hk/ws_en
http://www.stats.gov.cn/english/
http://data.worldbank.org/
https://www.imf.org/en/Data
https://www.imf.org/en/Research

Data: What Happened?

Data — Outcome - holistic, ex post

Data tell:

» Overtime: time series: trend

» AcCross regions: cross section: how serious relatively

» Descriptive statistics: mean, median, mode, variances and standard déviation etc

» Note: Wisdom of Crowds (Francis Galton) nttp:/iwww.all-about-psychology.com/the-wisdom-of-crowds.htm|
 Collecting Information / opinions:

 Each individual member of the crowd must have their own independent source of information.
« They must make individual decisions and not be swayed by the decisions of those around them.
« There must be a mechanism in place that can collate these diverse opinions.

» Misinformation is false, inaccurate, or misleading information that is communicated

regardless of an intention to deceive.

Wikipedia contributors. (2021, June 9). Misinformation. In Wikipedia, The Free Encyclopedia. Retrieved 10:10, June 21, 2021, from
https://en.wikipedia.org/w/index.php?title=Misinformation&oldid=1027714479

 Economics of attention = What to act on?



http://www.all-about-psychology.com/the-wisdom-of-crowds.html

Economics of Attention

» Attention iIs focused mental engagement on a particular item of information. Items come
Into our awareness, we attend to a particular item, and then we decide whether to act.

(Davenport & Beck 2001). Attention is a resource.

» The mental capability (and time availability?) of humans is limited and the receptiveness
of information is hence limited as well.

» Attention allows information to be filtered such that the most important information can be
extracted from the environment while irrelevant details are left out. (Kiyonaga and Egner,

2012). Attention is a limited resource.

» Attention economics is an approach to the management of information that treats human
attention as a scarce commodity and applies economic theory to solve various information

management problems (information is unlimited).

1. Davenport, Thomas; Beck, John (2001). The Attention Economy: Understanding the New Currency of Business. Cambridge: MA: Harvard
Business School Press. ISBN 9781578518715.

2. Kiyonaga, Anastasia; Egner, Tobias (12 December 2012). "Working memory as internal attention: Toward an integrative account of internal and
external selection processes". Psychonomic Bulletin & Review. 20 (2): 228-242. d0i:10.3758/513423-012-0359-y. PMC 3594067. PMID

23233157.

3. Wikipedia contributors. (2021, April 26). Attention economy. In Wikipedia, The Free Encyclopedia. Retrieved 10:45, June 21, 2021, from
https://en.wikipedia.org/w/index.php?title=Attention_economy&oldid=1019973496



Economics of Attention

Attention comes in many forms: love, recognition, obedience, and help.

Although theoretically unquantifiable, many derive attention’s value from how much
time we focus on a particular thing.

We face attention’s scarcity every day; while “paying attention” to one thing we ignore
others (opportunity cost?).

Attention is the “bottleneck of human thought” that limits both what we can perceive in
stimulating environments and what we can do.

A wealth of information creates a poverty of attention

Technological advances have made an overwhelming amount of information available,
strategically aimed at capturing our attention (=» Big data Analysis? )

Attention is an important factor in driving economic choice or behavior=>» may be wrong
decision

Berkeley Economic Review. (2020, March 31) Paying Attention: The Attention Economy. Berkeley Economic Review
https://econreview.berkeley.edu/paying-attention-the-attention-economy/

Festré, A. and Garrouste, P. (2015) The ‘Economics of Attention’: A History of Economic Thought Perspective. CEconomia, 5-1 |
2015, pp. 3-36. https://journals.openedition.org/oeconomia/1139

Mormann, M. (2018, May 1) The Economics Of Attention: A Valuable Commodity That's Hard To Measure. SMU Cox
https://www.smu.edu/cox/Learning-Culture/Research-Papers/20180501_Mormann



https://econreview.berkeley.edu/paying-attention-the-attention-economy/
https://journals.openedition.org/oeconomia/1139
https://journals.openedition.org/oeconomia/1139
https://www.smu.edu/cox/Learning-Culture/Research-Papers/20180501_Mormann

Behavioral economics: Prospect Theory

McConnell C. R., Brue S. L., & Flynn S. M., 2021. Economics: Principles, Problems, & Policies, 22nd ed., McGraw-Hill.

» Neoclassical economic theory asserts that people are always rational and are not impacted by
emotion.

» Behavioral economics focuses on consumers’ decisions in light of emotion and negative
possible outcomes.

»Examples and applications

« Example: Decreased the size of their chocolate bar in order to avoid an increase in price
(Consumers focus on price).

« People’s value of an item is influenced by irrelevant information (Anchoring, Attention?).
Credit card companies use anchoring by requiring very low monthly payments thereby
Inducing consumers to make smaller payments and increasing the total amount paid on

the debt.

« Consumers looked at some purchases as isolated transactions.
Purchases a big item, like a $10,000 TV + the warranty
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DRQ: Use Diagram to Tell a Story

» Diagrams can help understand complicated data, find patterns, identify trends, and tell a story.
» Think about the message you want to share with your students (draw their attention).
» What do you find from the charts below? The differences? Your attention?

USD/SGD Exchange Rate (3 ), 1997 — 1998

Source: Federal Reserve Bank of St. Louis
https://fred.stlouisfed.org/series/DEXSIUS



Workshop
Data/Information



What Happened
Level of Income Inequality
In Hong Kong




What happened?

»Quantitative and Qualitative

» Definition/measurement (Gini) — income / disposable income /wealth inequality
(before / after intervention)

»Time series: overtime -- trend

» Cross section: across regions — how relatively serious
»DRQ:

* Find data /information (variable) based on theory

* Explain the meaning of the new variables



Practice



Quantitative: Search “HK Gini coefficients”

Google

hk gini coefficients
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Quantitative: Across region (2019)

CHART 1: GINI COEFFICIENT OF SELECTED COUNTRIES / REGIONS
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Note: Gini coefficient is 3 measure of income inequaiity. Numerically it lies between 0 and 100 The higher the number, the more inequal is
income distribution in 2 sociefy. Numbers in parenthesis indicate global ranking of the country/region’s Gini coefficient.

Source: PWM - AA&MR, The World Factbook by CIA. Data refrieved on 3 July 2019.

United States?
Singapore?

Chen, D. (2019, July 11) Hong Kong Unrest . SNB&CHF
Central Bank Watch. https://snbchf.com/2019/07/chen-
hong-kong-unrest/



Qualitative Data

"HK income inequality news" X L) Q,
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divide between the haves and have-nots. Why is Hong Kong so ...

https://iwww.scmp.com » economy » article » EHEHE

What hope for the poorest? Hong Kong wealth gap hits record ...

2017=F6H9H — The 2016 figures showed a further worsening of Hong Kong's wealth gap, as
the richest 10 per cent of households — with a median monthly ...

https://theconversation.com » hong-kong-is-0... v EhZERA

Hong Kong is one of the most unequal in the world. So ...
2019298526 H — Importantly, this has been coupled with an inability of those at the top end of
fown to recognise the vast inequalities this has contributed towards.

B/D=EE]:  pewst | e news”



Household income inequality at record high in o
Hong Kong Qualitative Data
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SCMP(2017, June 11). Household income
inequality at record high in Hong Kong

Household income inequality in Hong Kong has hit a record high last year despite South China Morning Post.
https://news.cgtn.com/news/3d6b7a4d3049444e/

widening at a slower pace, according to a recently published government census - a
share_p.html.

situation that highlights the challenges awaiting the Special Administrative Region's
incoming Chief Executive Carrie Lam Cheng Yuet-ngor.



Country
Quantitative Data:
Gini Coefficient of Cities Switzerland

City Gini Coefficient S A

San Francisco 0.521 C‘gﬁgg‘;
Chicago 0.531 AUSiria
L_os Angeles 0.531 Belgium
Washington City, D.C. 0.535

0539 (2016) el B
New York City 0.551

Finland

France

United Kingdom
taly

Spain

Gini coefficient (Original household income) in selected places in | reland

Source: Census and Statistics Department, HKSAR and the Organisation tor Economic Co-operation and bevelopment OECD

Gini Coefficient

(2015)

0.386
0.396
0.432
0.435
0.494
0.5
0.504
0.506
0.507
0.516
0.52
0.524
0.524
0.545



Gini Coefficients of Cities In the United States

Here are the 10 large cities with the greatest income inequality gaps, according to data from the

2019 American Community Survey:

CENSUS RANK  CITY TOTAL POPULATION IN 2018 GINI INDEX
1 San Juan, Puerto Rico 309,990 0.5936
2 Atlanta, Georgia 498,073 0.5728
3 Miami, Florida 470,911 0.5674
4 New Orleans, Louisiana 391,006 0.5617
5 New York, New York 8,398,748 0.5469
6 Cleveland, Ohio 383,781 0.5467
7 Cincinnati, Ohio 302,615 0.5432
8 Dallas, Texas 1,345,076 0.5341
9 Tampa, Florida 392,905 0.5339
10 Chicago, lllinois 2,705,988 0.5335

U.S. cities with the most & least income inequality

Highest

1. Atlanta
2. New Orleans
3. Philadelphia

1. Arlington, TX
2. Virginia Beach
3. Raleigh

4. Fort Worth

5. San Jose

6. Boston 6. Columbus

7. Houston 7. Colorado Springs
8. Dallas 8. Mesa
9.D.C. 9. Tucson

10. Chicago 10. Phoenix
0.0 0.2 0.4 0.6 0.0 0.2 0.4 0.6
Gini coefficient of income inequality (2017)

Source: US. Census (David H. Montgomery / CityLab)

0O

Bach T. (2020, September 21) The 10 U.S. Cities With the Largest Income Inequality Gaps.

Retrieved from https://www.usnews.com/news/cities/articles/2020-09-21/us-cities-with-the-biggest-income-inequality-gaps



https://www.usnews.com/news/cities/articles/2020-09-21/us-cities-with-the-biggest-income-inequality-gaps

Three Gini Coefficients in HK

Ginl Coefficients 2006 2011 2016

GC (Original household income) 0.533 [+O(')Tr’:g4] [+O(f§(?2]
GC (Post-tax household income) 0.521 0.521 0524
[+0.003]
0.473

GC (Post-tax post-social transfer household income) 0.475 0.475

[-0.002]

Gini Coefficients in Hong Kong
Source: Census and Statistics Department, HKSAR Government



Three Concepts of Household Income:

Income concept Calculation formula

OILINEININSEleloM = Income from main employment + Income from
iIncome (MHI) secondary employment + Other cash incomes (including
dividends, rental incomes and other transfer incomes)

i eV oliEalo] [0 = MHI — Salaries tax — Property tax — Rates — Government
Income rent

shim v eeoell = Post-tax household income + Education benefits +
el gt bl (o8 Housing benefits + Medical benefits

Income




Richard Wong (2015), Growing Up in Hong Kong Before and After 1980 — A Statistical Portrait of Education Opportunities.

Retrieved from http://wangyujian.hku.hk/?p=5972&lang=en

0.550

0.530

0.490

0.470

0.450

0.430

0.410

0.3/0

0.350

Gini coefficient

0398

*

Gini-coefficient of Monthly Household Income (according to C&SD estimates)

Gini-coefficient of Monthly Individual Income

The higher income inequality ratio for
households is almost entirely the result
of their changing composition. Hong
Kong has more low-income households
today because there are more
households composed of single parents,
young working adults, and non-working
elderly persons than in the past. This
means measured household income
inequality will naturally rise because of
population ageing, divorce patterns, and
preferences for not living with parents.
Richard Wong (2015)

* Post-tax household income?

* Post-tax post-social transfer ?



Find the Facts

hong kong aging population

Google

g Kong population projection for next 50 year!
NN 3 Mrdar e

sation by age
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elderly population worries c...

population will be a little smaller

scmp.com sg.news.yshoo.com

How Hong Kong's ageing population is

wellbeing.hku.hk

- et Do - . pre

Untitled What Hong Kong Has Done Right. Despite

ioa.cuhk.edu.hk medium.com

Neviven sl Prapmstuee of e Pormapa. 1981 11000 S Mgt e Wapened b N ussd e

chinadailyhk.com

a ¢ Q

ng Kong population projection for next 50 year: Chunt
£anon By 2y Mrrhars age

NAation by age
o A WS O o i
0

South China Morning Post

scmp.com

Rapidly aging population presents

Source: South China Morning Post

Kao, E. (2017, February 27) Sharp Growth in Hong Kong’s Elderly Population Worries Census Chief.
https://www.scmp.com/news/hong-kong/education-community/article/2074440/sharp-growth-hong-kongs-elderly-population
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Nate: not including the number of foreign domestic helpers
Source: Census and Statistics Depanment Soup



Hong Kong versus Singapore: Gini Coefficient based on Economically Active Households
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=g=155: Per Capita Economically Active =#=5(53: Per Capita Economically Active Post-transfer

HE: Per Capita Econamically Active —s—HK:|Per CapitajEconaomically Activy Post-transier

Source: Hong Kong Census and Statistics Department, Singapore Department of Statistics
Cheuk Ting Hung (2018), Income Inequality in Hong Kong and Singapore, P.13. . Retrieved from
http://piketty.pse.ens.fr/files/Hung2018.pdf (accessed May 10, 2021)



Use Per Capita Income Post-Transfer

Gini Coefficients based on post-social transfer post-tax household income give a sense of
the magnitude of the government’s taxation and social benefits in mitigating household
Income disparity. During 1996-2016, this series is lower and flatter than the Gini
coefficients based on original household iIncome, indicating the government’s
programmes is somehow effective in reducing Gini coefficients.

The above figure compares Gini coefficients of Hong Kong and Singapore based on per
capita income for economically active households (which are the only series of Gini
coefficients the Department of Statistics of Singapore published). Looking at Singapore,
the Gini coefficients based on per capita income for economically active households
exhibited a continuous upward trend between 2000 and 2007, but began to decrease since
then. This indicator is higher in Hong Kong as compared to Singapore during 2006-2016,
but the position reverses when taxation and transfers are taken into account.

While this paper does not cover wealth distribution due to limited data availability, it is
noteworthy that surging property prices has become a major concern in the Hong Kong
society. The rise is attributable to the creation of wealth.

Cheuk Ting Hung (2018), Income Inequality in Hong Kong and Singapore, P.13. Paper retrieved from
http://piketty.pse.ens.fr/files/Hung2018.pdf (accessed May 10, 2021)



Interpretation Issues about Measurement (Gini Coefficient)

»Household income? Per capita income? Post-tax post-social transfer ?

» Residual income after housing expenditure =» Higher Gini / lower Gini ?? (Rent
Prices in Hong Kong are 162.11% higher than in Shenzhen)

» Current US dollar? 2011 PPP (purchasing power parity) ?

» Relative income principle: only relative income should matter, not income levels.

A high-income country and a low-income country can yield the same Gini Coefficient,
as long as their incomes are distributed in similar pattern.

» Independent of the size of the economy

» Income mobility:

 An individual undergoes lifecycle stages with different levels of income and accumulated
wealth. =»examining inequalities over the life cycle instead of in any given year.

« However, recent evidence reveals that lifetime inequality has strongly increased for
the younger cohorts over time.



Interpretation Issues about measurement

» Apart from profits/salary, individuals may also have ...
 Assets/Wealth: Inheritance, appreciation of assets, borrowings
 Other incomes: rental income, investment income

* Elderly: life-long savings

»Sample bias

« For example, small countries or countries with less economic diversity frequently tend to
show low coefficients, while large economically diverse countries usually demonstrate

high coefficients.
* https://corporatefinanceinstitute.com/resources/knowledge/economics/gini-coefficient/



Hong Kong / Health & Environment

Covid-19 further entrenched income, health, racial and
educational inequalities across Hong Kong, experts say

« Society’s most vulnerable have suffered disproportionately during the pandemic, with many low-paying
jobs gone, parents and their children confined to tiny homes, and domestic helpers and the poor elderly
at heightened risk of exposure

« The government's response — funnelling money to businesses instead of directly to workers — has only

worsened the plight of the lower class, experts say

SCMP(2020,Dec 28). Covid-19 further entrenched income,
health, racial and educational inequalities across Hong
Kong, experts say. South China Morning Post.
https://www.scmp.com/news/hong-kong/health-
environment/article/3115488/how-covid-19-further-
entrenched-income-health

Scclaty’s pocrest and most vuinaratia have basn hard hit Dy the pandamic, sxperts say. llksstration: Harry Wong
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GO g|e hong kong + income disparity + convid19
COVID-19 related health inequality exists even in a city where disease  PPF
incidence is relatively low: a telephone survey in Hong Kong  rree

1 Roger Yat-Nork Chung '+ 2, @ Gary Ka-Ki Chung 2, Michael Marmot 2* 2, Jessica Allen 3, Dicken Chan ', Peter Goldblatt 3, Hung

Wong 2+ #, Eric Lai *, Jean Woo %+ ®, Eng-Kiong Yeoh '+ 2, Samuel Y SWong '+ 2
Correspondence to Dr Roger Yat-Nork Chung. School of Public Health and Primary Care, The Chinese University of Hong Keng, Hong Kong 26451,
Hong Kong; rychung@cuhk.edu.hk

Abstract
Background We examined whether COVID-19 could exert inequalities in socioeconomic conditions and health in Hong Kong,

where there has been a relatively low COVID-19 incidence.

Methods 752 adult respondents from a previous random sample participated in a telephone survey from 20 April to 11 May 2020
We examined demographic and socioeconomic factors, worry of COVID-19, general health, economic activity, and personal
protective equipment (PPE) and related hygiene practice by deprivation status. The associations between deprivation and negative
COVID-19 related issues were analysed using binary logistic regressions, while the associations of these issues with health were
analysed using linear regressions. Path analysis was conducted to determine the direct effect of deprivation, and the indirect

effects via COVID-19 related issues, on health. Interactions between deprivation and the mediators were also tested.

Results Deprived individuals were more likely to have job loss/instability, less reserves, less utilisation and more concerns of PPE.
After adjustments for potential confounders, being deprived was associated with having greater risk of low reserve of face masks,
being worried about the disease and job loss/instability. Being deprived had worse physical (B=—0.154, p<0.001) and mental health
(B=-0.211, p<0.001) and had an indirect effect on mental health via worry and job loss/instability (total indirect effect: B=—0.027,
p=0.017; proportion being mediated=11.46%). In addition, significant interaction between deprivation and change of economic

activity status was observed on mental health-related quality of life.

Conclusion Even if the COVID-19 incidence was relatively low, part of the observed health inequality can be explained by people’s
concerns over livelihood and economic activity, which were affected by the containment measures. We should look beyond the

incidence to address COVID-19 related health inequalities.

Journal of epidemiology and
community health.

July 2021 - Volume 75 -7

Retrieved from
https://jech.bmj.com/content/75/7/616



Correlation, Causation and Theory



Theory

» A theory (or hypothesis) is an explanation (prediction) of a phenomenon, without necessarily
explaining why such events are taking place.

» A causal relationships (hypothesis or theory) between variables. X explains (or predicts) Y. (e.g.,
current income explain consumption, Con = f(income) = Con = 100 + 0.8 Income

» Presence of Correlation does not necessarily imply causality:
« EDU=f(INCOME) or INCOME = f(EDU)?

« CPI =f(PPI)? —control supply (cost) , or PPI = f(CPI) -- control?
Cost push or demand-pull inflation? (use contractionary fiscal/monetary policy to reduce inflation ?)

» Correlation itself may be suggestive: spurious correlation
1. Non-stationary time series data: A child’s height is correlated to China’s GDP? =» correlation
IS driven by trend =» cointegration test.
2. Caused by third variable: Shark attacks rise when ice cream sales rise ? (Rising heat may
cause more people to swim, and buy more ice cream)



Spurious Correlation (Third Variable Effect)

10

" g Monthly Shark Attacks = -2.02 + 0.03 * Monthly Ice Cream Sales P 1
8 7
300 § ’ Vd
3 $ s
= g 7
8 = <6 s
@ E 7
200 2 5 P
o > 7’
5 £* %
5 = ¢
4 o Ve
100 i > ”
s 7’
5 '
= 7’
0 0 0 K
1 2 3 4 5 6 7 8 9 10 11 12 * I\A(r’)onthly Ice 1é(r)eam Salfeos? (in Thouzggnd Gallgr?g) 0
Month
Confounding Variable ° " it 1 I I
Higher Temperatue Diagrams only show a positive relationship, a negative
relationship, or no relationship between two variables.
* Don’t use diagrams to “prove” correlation or
Predictor Outcome causation
|Ce cmam sa|e$ Spurious Correlation Shafk AttaCkS

Das, V. (2020, Jul 18) Confounding Variable and Spurious Correlation: Key Challenge in Making Causal Inference.
https://levelup.gitconnected.com/confounding-variable-and-spurious-correlation-key-challenge-in-making-causal-inference-4e33d8ba60c2



Spurious Correlation (Third Variable Effect)

| | = house price increase ?? (recession?)
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Presence of Correlation Does not Necessarily Imply Causality

The original JAMA research paper
JAMA pomies......

Home Current Issue All Issues Online First Collections CME Multimedia (

Online First >

Special Communication | April 10, 2016

The|Association| Between Income and Life

Expectancy in the United States, 2001-2014 5
ONLINE FIRST

Raj Chetty, PhD'; Michae! Stepner, BA?; Sarah Abraham, BA?; Shelby Lin, MPhil®; Benjamin Scuderi, BA%;
Nicholas Tumer, PhD?; Augustin Bergeron, MA*; David Cutler, PhD*

+loflilj+le

[+] Author Affiliations

JAMA. Published online April 10, 2016. doi:10.1001/jama.2016.4226 TextSize: A A A

I/M POLICY & POLITICS ~ 20000

Want to live longer, even if you're poor? Then
move to a big city in California.

Updated by Ezra Klein on April 13, 2016, 1:30 p.m. ET W @ezraklein

Barter, R. (n.d.) Correlation vs Causation:
Why the Media gets it wrong.

7 Retrieved from

http://www.rebeccabarter.com/cv/talks/Cal_Day_P
resentation.pdf



Causation?

» Post hoc fallacy

« When two events occur in time sequence, the first event is necessarily the cause of the second event
(indeed, it is not necessarily).

 The last straw on the camel’s back

« Coincidence and causality? (The last straw on the camel’s back)



Causation

»Don’t use diagrams to “prove” correlation or causation (out of the theory)
» Correlation should be based on theory

» Correlation + sensible theory (based on theory in the curriculum) suggest (but do not
prove) causality

e Vaccines create external benefits :

« When a person receives the vaccine, he passes along the positive benefits of the vaccine to
others (external benefits)

« However, when someone gets a vaccine, they bear all of the costs and only reap some of the
benefits of the vaccine.

 Results in an under demand for #COVID-19 shots.
* Increasing private benefits (more subsidy or more risky to be infected) will increase the
number of people getting vaccinated (diagram can be used)

» Causality Tests (Granger Causality Test, impulse response Analysis..)



The Singapore Economic Review | Vol, 64, No, 05 pp. 10811100 (2019)

AN INVESTIGATION INTO THE DYNAMIC/RELATIONSHIP BETWEEN CPI AND P:a
EVIDENCE FROM THE UK, FRANCE AND GERMANY

KALYIN WOO =), SHU.XAM LEE and CHO-.YIU JOE NG

10.1142/502175%0818500267 | Cited by: 0

F Tools <. Share

B View Article

Abstract

This paper examunes the dynamic relationship between the consumer price mdex (CPI) and the producer price index (PPI) in the UK, France and

Germany from 1997 to 2013. We employ the{momentum-threshold autoregressive (MTAR) cointegration modelfor empirical analysis. The

SO CORATR N AN

results show that the CPI and the PPI are comntegrated with b:-duecuonalﬁéqg-_n_xg_g:@ggq c_a_@gljt_«_ pgy:\;ggg:“c_i?]_p_o_q_?}’:ﬂ signifying the

l:exmcncc of both demand-pull and the cost-push nature of inﬂau’on]'l’hc estimates of&hrcshold vector error correction models (TVECMs) ]
indicate asymmetnic adjustments to equilibrium, where upward adjustments are statistically sigmificant but downward adjustments are sluggish

and msignificant. Moreover, we generate the uncond:tional half-life estimates as a measure of persistence, which reveal robust evidence of
complex non-linearities in the adjustment process. Our overall results provide valuable information for policymakers to formulate inflation-

control policies and optimal policy horizons under a non-linear framework

Keywords: Threshold cointegration « MTAR adjustment « Granger causality - mean bias - unconditional half-life

Source; World Scientific

JEL: C12,C22,E31,052 https://wwwworldscientific.com/doi/abs/10.1142/50217590818500261
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Necessary Condition/Factor

»— not sufficient condition
 If Aimplies B, or A=>» B, or Aonly if B, or B is the necessary condition of A
* We can say if ‘not B’ then necessarily ‘not A’.
« Examples:
 Father implies male, it is incorrect to say that :
-- ‘1f the one is a father, the one 1s father’
-- ‘1f the one is not a father, the one is not a male’

Note:

A scientific theory must be able to be tested and conceivably proven false (or else,
It Is a tautology).

* Science cannot prove a model is true, but it can prove it is wrong.



Academic Theory and Practice: stealing is good for society?

Income equality is good for society:
Income equality maximizes total consumer utility from any particular level of output and income.

Utility Gain
(Entire Blue Area)

nJ » Marginal Utility

MU,

0 $2500 $5000

Income

Marginal Utility

Utility Loss
(Entire Red Area)

MU,

$5000 $7500

Income

» Both A and B will maximize their combined
utility when any amount of income is equally
distributed. If income is unequally distributed,
the marginal utility derived from the last dollar

will be greater for A than B.
» McConnell et al. (2021)
.? » |s stealing good (at least not bad) for society?
» Theory — no value judgement
» Transaction cost?



Academic Theory and Practice: Should the psychoactive drugs be Decriminalized?
McConnell C. R., Brue S. L., & Flynn S. M., 2021. Economics: Principles, Problems, & Policies, 22nd ed., McGraw-Hill.

» Demand for drugs is highly inelastic and presents problems for law enforcement. Stricter
enforcement reduces supply from S to S’, raises prices and revenues for sellers, and provides more
Incentives for sellers to remain in business. Crime may also increase as buyers have to find more
money to buy their drugs.

» However, opponents of legalization expect that occasional users or “dabblers” have a more elastic
demand and would increase their use at lower, legal prices. Removal of the legal prohibitions might

make drug use more socially acceptable and shift demand to the right. (saffer H, Chaloupka F. The demand for
illicit drugs. Economic Inquiry. 1999;37:401-411.)

Canada. The purpose of the Cannabis Act is to

| 7 protect public health, public safety, and to "[...]
create a strict legal framework to control the

4 production, distribution, sale, and possession of

cannabis across Canada".

;\" » Cannabis prices in the state of Washington fell by
77% in the three years after cannabis was legalized.

\ / » On October 17th 2018 cannabis became legal in

"l




Workshop

Why Happened
Sources of Income Inequality



Why happened? Sources of Income Inequality

»Don’t use diagrams to “prove” correlation or causation
« Affected by other variables

 Driven by trend (nonstationary series)

» Correlation + sensible theory (based on theory in the curriculum) suggest (but do not
prove) causality



Why happened: Theory - Different level of human capital

» Innate ability, education and training

» High-skilled labours have a relatively higher demand (D) and lower supply (S,) than the
low-skilled labours (D, and S,).

» There will be a higher equilibrium wage rate for labours with greater human capital.
Waget

er
our

Quantity of Labor



_ i .. i Discriminations in age, gender, race, religion, and
Why happened: Theory -Discriminations .. otect on hiring and wage rate

(b) https://slideplayer.com/slide/6371714/

y S Women unable to work in elite (E) jobs
Wage 1 ! I increase the supply of labor to ordinary (O) jobs
er
our S
w Discrimunation agamnst
' ‘ v women in elite (E)
- A jobs shifts supply -
= M ’ ' =
L . 2 /s to the left :
Wy w «—— No Discrimination % 7 %
= Z w,
e — D
Discrimination I 1
Dnon—marginalized
A Dmarginalized
1 |
L Ly L, I I I

Quantity of Labor

Quantity of Labor

Quantity of Labor

(1) Elite market (E) (11) Ordinary market (O)

a. Labour demand (elite jobs) for the discriminated labour is lower than that of the non-discriminated, resulting
in a lower equilibrium wage rate for the discriminated, despite the discriminated labour the same or even higher

level of productivity.

b. (i) On the labour supply side, if the discriminated are marginalized to certain restricted occupations (e.g. poor
female aged 60-65 can mainly work as cleaners), this occupational crowding effect causes an excessive
supply of female cleaners relative to demand in these occupations, resulting in lower wages and incomes.

(i1) On the contrary, if women and minorities are restricted from entering into male-dominated occupations,
there would also be an undersupply of workers, with similar results in wages and incomes.



Practice



Why happened: Different level of human capital

Real median weekly earmnings for college graduates have trended up over time

$1.200

Coliege graduates

$1.000

Some college or associale degree

W ——

s Hgh school gwfﬂj’————-‘-‘-\"
$600
L than higl
$400 4
£200 ~——7—r——v— ~—v— — — —
1978 1982 1285 1083 1691 194 1647 2000 2003 2008 2008

Stanford Center on Poverty and Inequality (2011) 20 Facts About U.S. Inequality

that Everyone Should Know. Stanford Center on Poverty and Inequality.
https://inequality.stanford.edu/publications/20-facts-about-us-inequality-everyone-should-know



Why happened: Expenditure on Education and Income
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Thorvaldur Gylfason & Gylfi Zoega, 2002. "Inequality and Economic Growth: Do Natural Resources Matter?," CESifo Working Paper Series 712, CESifo.



Real median weekly earnings for college graduates have trended up over time

$1.200 4
s College gmdos—/ -
-
o ‘\/—/‘_—/
1
$800 - Some college or associste degree
\, s, - - e
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1979 1982 1985 1863 1991 194 1967 2000 2003 2008 2009

Source: Bureau of Labor Statistics, Charting the U.S. Labor Market in 2006, see http../www.bls.gov/cps/labor2006/home.htm. Updated
to 2009 by Steve Hipple of the Bureau of Labor Statistics, see http.//economix.blogs.nytimes.com/2010/05/1 7/the-value-of-college-2/



http://www.bls.gov/cps/labor2006/home.htm
http://economix.blogs.nytimes.com/2010/05/17/the-value-of-college-2/

Go gle "Discrimination and income Inequality”
inequality.org weforum.org pewresearch.orn

Black or African American h Solds have ince

faced systematic cbstacles to building wealth 60% - £3 o5
Vetur weatt 130 520000300 an Py 30t by tw wed you RS v (mu:::-vw_ e d
- S0%
o "
. - 40%
/\/ »
» 30% A
. -~ 20%
- Pahor S brw ” -
" 4 . . . lj’.
/\_’_ "
. 1wy (L " > 2001 2004 e 3l X [a— ry [e— [y [— (Yo 0% -
byt -y et by e oo b e g — m
x baaal
Systematic Inequality - Center for ... Gender Economic Inequality - Inequality.... 20 Facts At
americanprogress.org inequality.org inequality.st
. ' ' Posl wedan werhly abrags 1o cologe g whates Nane 1naded wp Com Tw
” t { ) pe—
" “//_'_
m: DI MG 7 IEIICE DePee
\-.—f———"_\‘—x,_ _/—---—x_“_
- e,
[
[ 2 T -
Systematic Inequality - Center for ... 20 Facts About U.S. Inequality that ...

americanprogress.org inequality.stanford.edu



FIGURE 1

Wealth is substantially more concentrated than income
Wealth and income shares of top 20 percent of income earners, by race and year

B80% White househaold wealth

70%

Black or African American
household wealth
60%

White household income

) Black or African American
509 . househald incom

40%
1989 1992 1995 1998 2001 2004 2007 2010 2013 2016

T

Mote: Shares are based on separate distributions for white and black or African American households. Sample includes all nonretired
households 25 years and older.

Source: Authors' calculations based on data in survey years from 1939 to 2016 from Board of Governors of the Federal Reserve System,
"Survey of Consumer Finances (5CF)," available at https:feww federalreserve.goveconres schindexhtm (last accessed October 2017).

Hanks A., Solomon, D., and Weller, C. E. (2018, February 21) Systematic Inequality: How America's
Structural Racism Helped Create the Black-White Wealth Gap
https://www.americanprogress.org/issues/race/reports/2018/02/21/447051/systematic-inequality/



TABLE 2

White households have had greater wealth and income

than black or African American households
Wealth inequality from 1989 to 2016, by race

Share with zero
or negative wealth

White
1989 1%
1992 7%
1995 6.7%
1998 8.2%
200 6.3%
2004 6.9%
2007 71.6%
2010 11.6%
2013 10.0%
2016 10.6%

Black or African
American

32.2%
21.2%
23.4%
19.3%
17.7%
17.5%
20.8%
22.7%
28.7%
25.8%

Median ratio of
wealth to income

White

180.8%
176.7%
174.8%
187.4%
219.2%
229.8%
245 6%
183.2%
188.9%
210.7%

Black or African
American

32.1%
37.6%
62.8%
71.9%
66.9%
68.9%
57.2%
45.6%
29.1%
39.3%

Mean ratio of
wealth to income

White

440.8%
444 4%
459.0%
505.9%
534.2%
622./%
639.0%
636./%
592.4%
666.6%

Note: &ll dollar figures are in 2016 dollars. Hominal dollars are deflated by Consurmer Frice Index for Urban Consumers Research Senes.
Lample includes all nonretired households 35 years and older.
Souwrce: Authors’ calculations based on data in survey years from 1989 to 2016 from Board of Governors of the Federal Resernve System,
“Survey of Consumer Finances [SCF)) available at hitpsyfwwew federalreserve gov/econres/sciindex htm (last accessed October 2017

Black or African
American

204.8%
184.9%
1823%
191.9%
164.9%
252.9%
260.7%
195.7%
206.5%
176.7%

Hanks A., Solomon, D., and Weller, C. E. (2018, February 21) Systematic Inequality: How America's

Structural Racism Helped Create the Black-White Wealth Gap

https://www.americanprogress.org/issues/race/reports/2018/02/21/447051/systematic-inequality/



Practice
Sources of Inequality
In Hong Kong



Data Searching

Google Image Search
* income education Hong Kong
* salary education Hong Kong
e Others: income, salary, wage, earnings...

Different keywords, different insights

GO gle income education hong kong A & Q
Q Al [ Images @ News © Maps [3) Videos i More Settings  Tools
— EEN =2 . -
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Growing Up in Hong Kong Before and
wangyujian.hku.hk

median wage - survey ..
hongkengfp.com

median monthly household income... low income students in Hong Kong

Growing Up in Hong Kong Before and

wangyujian.hku_hk researchgate.net

Yue Chim Richard Wong Do Affordable English Schools in Hong ...

wangyujian hku.hk statista.com scmp.com thehkhub.com

Source: SCMP

Median monthly salary of employees in Hong Kong (HK$)
With university qualifications = QOverall workforce
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Source: New Century Forum study SCMP
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Growing Up in Hong Kong Before and
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Hong Kong fresh graduates taking home

Education Average Salaries in Hong Kong ...
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humanresourcesonline.net salaryexplorer.com

https://www.scmp.com/news/hong-kong/education/article/2178402/hong-kong-university-graduates-take-home-less-pay)



Data Searching

Data Searching — Using Search Engines
* Google Search: wage education age gender Hong Kong
* |Is it an authoritative source?

-L-
0

wage education age gender hong kong X

2 Al B News [Images Q Maps (3] Videos Settings  Tools

About 27,300,000 results (

https:/fwww.censtatd.gov.hk ; scode210 -

C&SD : Table E012 : Median Monthly Wage of Employees ...

3 May 2021 — Type. Statistical Tables (Excel). Title. Table E012 : Median monthly wage
analysed by sex, age group, educational attainment, occupational

People also search for x
hong kong income distribution 2019 hong kong population by age

salary index hong keng hong kong gender ratio

hong kong gender equality statistics  hong kong employment statistics

https:/fwww.censtatd.gov.hk ; page 1273 ~
C&SD : List of All Statistical Products

Hong Kong Annual Digest of Statistics - Hong Kong Menthly Digest of Statistics ... Wage of
Employees Analysed by Sex, Age Group, Educational Attainment, ...

https:/fwww.eoc.org.hk » EOC » Research » content

Statistical Analysis of Census Data on Gender and Disability

To analyse the Census and by-Census data, the Hong Keng Annual Digest of Statistics ..
Women have caught up and overtook men in their secondary educational .. For young working
adults aged 15-26, gender differentials in earnings have ...

Findings of the Study... - Marriage and Family - Education - Work and Employment



Data Searching

Data Searching — Useful Data Sources

The Government of the Hong Kong Special Administrative Region

Census and Statistics Department A0 B ULAD

Statistics News and Media Participating in Trade Documents Understanding Service Desk About Us

Surveys Matters Statistics

By Subject > Snapshot of Hong Kong

List of All Statistical Products Population and Households
Search for Statistics Population Census / By- m About C&SD

census prere)

New Website

Interactive Statistics
Labour and Wages

1o‘r‘: m
f‘u‘nﬂ If Economy %

Population Unemploy Composite Consumer
(seasonall! External Trade Price Index
7474.2 6 +0.8
Prices
Year-end 2020 2/2021 Industry Apr 2021
Number ('000) (% Year-on-year % change
(Provisional figure) (Provisior

Innovation and Technology

Society and Environment

Census and Statistics Department, Hong Kong,
http://www.censtatd.gov.hk/



http://www.censtatd.gov.hk/

Data Searching

Data Searching — Useful Data Sources

€ >c

@ censtatd.gov.hk/en/

Welcome to the new Census and Statistics Department website. This website has a completely ni
may click here for a quick grasp of the new features

Census and Statistics Department
The Government of the Hong Kong Special Administrative Region

Statistics News and Media Participating in Trade Documents
Surveys Matters
ﬁ{jﬁ Statistical Products Commodity Codes {1 Industry Codes

wage education

Hot searches: GDP Population CPI Income

Census and Statistics Department, Hong Kong
http://www.censtatd.gov.hk/

https://www.censtatd.gov.hk/en/ElndexbySubject.htm|?pcode=D5250
017&scode=210

# > Statistics > Search for Statistics

Search for Statistics

wage education

|

Search results 45 result(s)

Filter by Statistical Subject

Al
Snapshot of Hong Kong (2)
Population and Households (2)

Population Census / By-
census (2)

Labour and \Wages (19)
Economy (3)

External Trade (0)

Prices (0)

Industry (3)

Innovation and Technology (0)

Society and Environment (14)
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Table E012 : Median Monthly Wage of Employees Analysed by Sex, Age Group,
Educational Attainment, Occupational Group and Industry Section

Release Date:  2021-04-13 Product Type: Statistical Tables (EXCEL)

Table E015 : Median Hourly Wage of Employees Analysed by Sex, Age Group,
Educational Attainment, Occupational Group and Industry Section

Release Date: 2021-04-13 Product Type: Statistical Tables (EXCEL)
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Employees (Excluding Top Management)

Release Date: 2020-10-27 Product Type: Statistical Reports

Table E2016H : 2016 Population By-census - Main Tables (New Town)

Release Date:  2017-02-27 Product Type: Statistical Tables (EXCEL)
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Release Date: 2001-10-26 Product Type: Statistical Tables (EXCEL)
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The Consequences of Income Inequality
Based on Theories



Impacts: The Consequences of income Inequality

» The Benefits of Economic Inequality

* Inequality Drives Growth

* Inequality Increases Fairness

» The Disadvantages of Economic Inequality

* Inequality Stifles Growth

* Inequality Increases Crime

* Inequality Decreases Health

« Economic Inequality Increases Political Inequality
* Inequality Decreases Education

https://sevenpillarsinstitute.org/consequences-economic-inequality/
https://www.oecd.org/social/in-it-together-why-less-inequality-benefits-all-9789264235120-en.htm

» Causes and Consequences of Income Inequality (advanced level)
https://www.elibrary.imf.org/view/journals/006/2015/013/article-A001-en.xml?language=en



https://sevenpillarsinstitute.org/consequences-economic-inequality/
https://www.oecd.org/social/in-it-together-why-less-inequality-benefits-all-9789264235120-en.htm
https://www.elibrary.imf.org/view/journals/006/2015/013/article-A001-en.xml?language=en

Impacts: The Consequences of Income Inequality

Homicide Rates are Higher in More Unequal Rich Countries Homicide Rates are Higher in More Unequal US States
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Source: Wilkinson & Pickett, The Spirit Level (2009) vovaw.equalitytrustorg.uk - Eawalty Tust - Source: Wilkinson & Pickett, The Spirit Level (2009) vvw.equalitytrust org.uk -Equalty Trust

e
Effects of Economic Inequality. (2021, May 9). In Wikipedia.

https://en.wikipedia.org/wiki/Effects_of economic_inequality



Impacts: The Consequences of Income Inequality

Health and Social Problems are Worse in More Unequal Countries

Worse -

Index of:

* Life expectancy

* Math & Literacy

* Infant mortality

* Homicides

* Imprisonment

* Teenage births

* Trust

* Obesity

* Mental illness - incl.
drug & alcohol
addiction

» Social mobility

Index of health and social problems

Better 4

Health and Social Problems are Worse in More Unequal US
States

Worse -

Index of health and social problems

Better -

Low :
Income Inequality

Source: Wilkinson & Pickett, The Spirit Level (2009)

www.equalitytrust.org.uk

Effects of Economic Inequality. (2021, May 9). In Wikipedia.

https://en.wikipedia.org/wiki/Effects_of economic_inequality
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Impacts: The Consequences of Income Inequality

Child Well-being is Better in More Equal Rich Countries Mote Eqiial Colfitiies Rank Better (1:1S best) 6 Recyaling
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Effects of Economic Inequality. (2021, May 9). In Wikipedia.

https://en.wikipedia.org/wiki/Effects_of economic_inequality



Impacts: The Consequences of Income Inequality

Income Inequality Makes Whole Countries Less Happy Mean American happiness scores as a function
. . . of income inequality, as indexed by the Gini
Overall Well-Being Drops as National Income Inequality Rises coefficient, from 1972 to 2008.
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De Neve J. & Powdthavee N. (2016, January 12) Income Inequality Makes Whole Gini Coefficient
Countries Less Happy. Harvard Business Review. Oishi, Shigehiro, Selin Kesebir, and Ed Diener. 2011. Income inequality

https://hbr.org/2016/01/income-inequality-makes-whole-countries-less-happy and happiness. Psychological Science 22:1095—1100.



Practice
Consequences of Inequality
In Hong Kong



Conclusion

»Within DSE curriculum knowledge

 Out of DSE curriculum knowledge:

Budget deficit = expansionary fiscal policy? Only cyclically adjusted deficits and
surpluses as percentages of potential GDP provide the information needed to determine
whether fiscal policy is expansionary, contractionary, or neutral.mcconnell et al. 2021)

» Diagrams can help understand complicated data, find patterns, identify trends, and tell a
story. Think about the message you want to share with your students.

» Avoid using diagrams to “prove” correlation or causation.

« Based on theories

 Use dialogue / news/ media articles / comics.

» Peer Review and Moderation (teaching materials and examination papers) are helpful for
quality assurance (unrelated to dignity).
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