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Big Data Create Great Business




Big data—a growing torrent

$60

to buy a disk drive that can
store all of the world’s music

5 billion
30 billion
40%

mobile phones
in use in 2010

pieces of content shared
on Facebook every month

projected growth in
global data generated

per year vs. 5 %

growth in global
IT spending

terabytes data collected by
the US Library of Congress
in April 2011

15 out of 17

sectors in the United States have
more data stored per company
than the US Library of Congress

235

€ Big data—capturing its value

1'$300 billion

potential annual value to US health care—more than
double the total annual health care spending in Spain

4 €250 Dbillion

potential annual value to Europe’s public sector
administration—more than GDP of Greece

$600 billion

potential annual consumer surplus from
' using personal location data globally

potential increase in
retailers’ operating margins
possible with big data

140,000-190,000

more deep analytical talent positions, and

1.5 million

more data-savvy managers
needed to take full advantage
of big data in the United States

It 60%

A
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What do we mean by “big data”

* “Big data” refers do
datasets whose size
beyond the ability of

McKinsey&Company typical database
software tools to
capture, store,
manage and analyse.



What do we mean by “big

data”
* Big data refers to

things one can do at
large scale that
cannot be done at a
smaller one. Mayer-
Schonberger(2013)

. * m L " . .
A REVOLUTION
THAT WILL TRANSFORM HOW
WE LIVE, WORK, AND THINK
VIKTOR MAYER-SCHONBERGER




How Big Data Changed us?
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Why big data?

* The Planets Are Ready for
Analytics

 Powerful IT

* Data critical mass
ﬂ‘;\ * Skills sufficiency

| * Business need



Why big data?

Infrastructure

Moore’ rule (J/R7E{2)
Kryder’ law (FR3R1ETEE)

More intelligent
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Why big data?

» Mass Data Storage
— ERP, CRM...
— Pos Machine
— Credit Card
— Club
— Online Store
— e
— Many many Apps
« Most of them actually are
a by-product.




Why Big data?

 Methods
— Statistics

— Econometrics
— Machine Learning




Why big data?

* Updated Business Mode

— Customers in the centrality or
asymmetric to symmetric
information

— The Long Tail Theor ({xEIE
t)




Analytical Competitors :
Old Hands Polishing Their Edge

« Wal-Mart (GK/R¥)
* 1990s-“I#/H 5 FRr 0"
» 2000s-“FEX. 5 Pie”

» Target (BB&54F)

@ o FIMAZ2 TR
TARGET




in Las Vegas
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Analytics in Sports

5

Baseball e

. Red SOCHE ,,
Basketball
 Huston Rocket
Soccer

 AC Millian
American Football...

HEEREYE
JONAHHILL PHILIP SEYMOUR HOFFMAN
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Analytical Competitors :
Number-Crunchers from Birth

* Netflix — Movie preference
algorithms

* Farecast.com—Flight price
forecasting (FiMI41,Z)



Analytical Users across Industries

=3 Consumer Products  Industrial Products
Kraft (-FREm) Deere (#5038 /R)

Mars (H3EC) Cemex (FGZHR)
P&G (i)

Retail
S ¥{¥ T Financial Services Tesco
L Barclay (E23E3%€) Wal-Mart
- | Capital One Transport
-’ wg|2ecom FedEx(BXFBIR%)
UPS
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In China : RZRAYEE
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Government and Public Service

e Government

 Mexico-(Progresa: Program for
Education Health and Nutrition)

e School:
« STARin US
* Hospital:

e The debate of evidence based
medicine({EILE)



In China

“The world's biggest camera




Conclusion
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The Revolution of Al

Sign in to experience Microsoft
Copilot

Please sign in to your Microsoft account or Entra ID account.
Copilot is currently only supported in Microsoft Edge or
Chrome browsers, on Windows and Mac OS.

Terms | Privacy




What is Competing on Analytics?
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* In General, Searching for Business Logic
from Data and Make Decisions based on it.



Business Intelligence &
Data Analysis

Decision Optimization

Predictive Analytics What will happen next? =

Forecasting

Statistical models Why is this happening?

Standard reports &
what happened?

Degree of Intelligence

What if these trends continut‘_?

What’s the best that can happen?

- Analytics

o

N PR A -~

= Q AlRS What actions are needed?

Q= )

g_ § Query/drill down Wi BN problch? Reporting
O T Ad hoc reports pa . o

o< How many, how often, whe-rj.



Why Competing on Analytics
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Two Major Missions

1. Analyzing the causals and
evaluating the effects.

2. Forecasting the trends and making
the predictions.

* Final Goal: optimizing our decisions.



Summary
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Our Goal
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Introduction: A Scientific Framework of Rational

Knowledge




Question #1: Student's Performance and Class Size

« A Classical Issue in Economics of Education: Is there a gap of students' performance between large-size
classes and small-size classes?

o Turn it into an empirical or policy question:
o What is the quantitative effect of reducing class size on student achievement?

o Like by 5 student per class? or 10?
4/59



Question #2: Discrimination in Labor Market

« Many types of discrimination in labor market:
o Racial Discrimination for housing loans.
o Gender Discrimination in labor market
o "Hukou" Discrimination in China

« How to prove the existence of discrimination?

« How to quantitatively measure the degree of
discrimination?
o What is "discrimination"?
o Equal work, unequal pay?
o Equal work ability or productivity,

unequal pay?

5/59



Question #3: How Will Stock Market Head?

o It seems that people always want a sneak
preview of the future.

o What will sales be next year at a firm that is

1200

considering investing in new equipment?

o Will the stock market go up next month,

and, if it does, by how much?

o How confident can we be in our

predictions?

6/59



Questions need both quantity and quality answers

o Other Similar Questions:
o Air pollution and Health?
o Credit regulation on housing price
o Coupon on products sales
o Trade War...
o Pandemic...
« Living in an unprecedentedly complex and dynamic world, we need to make decisions by

o Rational cognition(FEP: 7\ %)
o Scientific predicition(F}2 i)

7 /59



A Scientific Framework for Rational Cognition

How to obtain rational knowledge(judgment)? An Example: Smoke and Mortality
o Anecdotes(#% %) or Intuition(E ) « Anecdotes(zE) or Intuition(E 1)
o Theory(FEift/AB i) o eg. “My grandmother smoked two packs a day

and lived until she was 95 years old.”

o Systematical methodology: Hypothesis, . Theory

Logical deduction...

o Because Cigarettes contain carcinogens(ZJ&#4)
« Empirical evidence (Z&5GiESR) such as nicotine, tar, and formaldehyde(J2

C T . HEESE), then...
o statistical inference from data.

« Empirics

o Collecting data through experiments or surveys,
and then use statistical or econometrical
methods to verify whether and how cigarettes

can harm our health.
8 /59



Classical Question: Human Capital v.s Signal

« A common phenomenon in labor markets can  Two classical theories to explain

be observed across countries.
o Human Capital: Education improves work

o Higher education, Better pay! productivity.

o Signal: Education does not increase the
productivity. It simply serves as a signal of
the individuals' innate ability.

e Question: which one is right?

9/59



Public Policy: Minimum Wage and Unemployment

Minimum wage on a classical market

Unemployment Labanr

/ Supply
Winin -~~~ ~ ~~ = -~ - - - - 7

A
. Deadweight
i loss

Labour
Demand
(mRPL)

Ly L= Ls L

o The classical supply-demand model tell us that

o Minimum wage will definately increase

unemployment.

,, 3 D
EASUREMENT

———s——— Y

NeEw Economics

OF THE
Minimum WAGE

DAVID CARD
ALAN B. KRUEGER

« One famous empirical evidence challenged the
theory by David Card and Alan Krueger(1994)

 They found that increases in the minimum
wage do NOT lead to job losses.
10/ 59



A Scientific Workflow to Analyzing

By Intuition: Propose meaningful or interesting questions(It does matter or we care about)

By Theory: Obtain a preliminary conclusion or proposal an hypothesis

By Empirics: use data and quantitative methods to test your theory or conclusion.

Intuition Theory Empirics

Once we have a theory (or cause) which has been testified by empirical works, then we can manipulate
the cause to obtain the effect.

11/59



Quantitative Answers to Quantitative Questions

Many decisions in economics, business and government hinge on understanding the relationship among

variables in the world around us.

o Economic and manage theories may provide .hi-slate[clues about the direction] of the answer.But
making decisions require .hi-pink[quantitative answers to quantitative questions].

» Therefore, we have develop a framework and practical methods that provide:
« areasonable answer to the question
o whether the effect is ZERO or not?
« a numerical answer to the question
o whether the effect is positive or negative and how large the effect is?
« a measure of how precise the answer is

o how confident we are in the answer 12/ 59




Econometrics and Big Data Analytics




Econometrics: A Brief History

 The term is attributed to Ragnar Frisch(1895-1973)
who is the 1969 Nobel Prize co-winner(the first year

for Economics).

« Although the term coins by a combination of
economics("Econ-") and metrology("-Metrics"), it is
special enough in social science and science at that

time.

"Econometrics is by no means the same as
economic statistics. Nor is it identical with
what we call general economic theory,
although a considerable portion of this theory
has a definitely quantitative character. Nor
should econometrics be taken as synonymous
with the application of mathematics to
economics. Experience has shown that each
of these three view-points, that of statistics,
economic theory, and mathematics, is a
necessary, but not by itself a sufficient,
condition for a real understanding of the
quantitative relations in modern economic
life. It is the unification of all three that is
powerful. And it is this unification that
constitutes econometrics”. in Econometrica,

1933, volume 1, pages1-2.
pas 14 /59



Econometrics: A Brief History

» Trygve Haavelmo(1911-1999)

e 1989 Nobel Prize winner

"The method of econometric research
aims, essentially, at a conjunction of
economic theory and actual
measurements, using the theory and
technique of statistical inference as a
bridge pier.”. in Econometrica, 1944,

volume 12, pages1-2.

15/59



Econometrics: A Brief History

James Stock(Havard) Mark Watson(Princeton)

"Ask a half dozen econometricians what econometrics is—you could get a half dozen different
answers.At a broad level, it is a science and art of using economic theory and statistical

techniques to analyze economic data.", Introduction to Econometrics, 4th edition.
16 /59




Econometrics: A Brief History

« My Own View
"In general, a series of scientific methods to searching for economic logic from data.It could
include two broad jobs
« Making a causal inference » Predicting and Forecasting
o Testing economic theories. o 'Causal’ prediction
o Forecasting for future outcomes
o Estimating causal effects.
o Policy evaluation.
« More and more prevalence in

o other social science such as political science, sociology, law and education studies etc

o and business practice, like the hottest one: Data Science. ay.




Econometrics,Big Data and Social Science

« Social science(firstly started by Economics) has experienced two methodological revolutions over the past

few decades. Econometrics has been playing a critical role for revolutions.

o Credibility revolution

o A movement that emphasizes the goal of

obtaining secure causal inferences(Angrist
and Pischke, 2010)

 Big Data revolution

o A movement that emphasizes that how our
increasing ability to produce, collect, store
and analyze vast amounts of data is going

to transform our understanding of the

human affairs. (Schonberger, 2013)

18 /59



Econometrics,Big Data and Social Science

 There can be many labels for our work...
o Econometrics(Causal Inference)
o Statistics
o Data Mining/Big Data/Data Science
o Machine Learning(ML) and Artificial Intelligence(AI)

« Along this spectrum, the focus shifts from heavily emphasizing the phenomena being measured to a

more practical approach of discovering patterns that are useful and true.
o The more we move to the right, the more we are interested in prediction and less in causality.
o The more we move to the left, the more we are interested in causality and less in prediction.

« The similarities are much bigger than any distinctions.

19/59




Why and Who should take the course?




Why Econometrics is so important?

o Several Common Questions about Econometrics?
o Why we should study econometrics?
o How is studying econometrics helpful in understanding social science?
o Especially, can one excel in the economics without learning econometrics?
» The answer to the last question is simple.
o NO! because one hardly to learn modern economics without the knowledge of econometrics.
« Econometrics is one of three core courses required in almost every economics department worldwide.

o The other two are Microeconomics and Macroeconomics.

21/59



Why Econometrics is so important?
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 The proportion of empirical studies in economics is increasing more and more.
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Why Econometrics is so important?

« Alot of internet giants even hire economists to lead their special R&D department. Such as
o Google,Microsoft,eBay,Baidu,Alibaba, Tencent, Tiktok

« Data Scientist is the hottest job in consulting, business areas as well as financial industry right now.

23 /59



Why Econometrics is so important?

Apple Job Wanted

Economist/Core Data Scientist 2 N
) Apply € BEEEVCEEERE D _—
Apple - Beijing, Beijing, China _____ escription
Key Qualifications « Waork with various teams to understand business problems and provide business
solutions
Strong background infstatistics or econometrics) regression analysis, Gausal,
inference, tipg seres.analysis, GLM, loaistic regression, probability theory, « Build models to causal impact of new programs release across different scenarios

©aularization _interest in machine learning algorithms

« Develop internal visualization and maodeling to facilitate data-driven decisions
Develop internal visualization and modeling tools to facilitate data-driven decisions

« Present results and other analytical findings to business partners
Present results and other analytical findings to business partners

- ) . ) . . Education & Experience
Strong statistical background and experience with causal inference, time series
analysis (e.g. ARIMA, exponential smoothing, time series regression methods etc.),
forecasting, and data analysis

e PND In Economics or related ﬂ@

Bsaasieacad B/IDuIhon programmer also proficient in other languages important to the - M.5. in related field with 5+ years experience applying econometric models to
ETL data pipeline (e.g. SQL) business problems.

Experience with data visualization Rackages-Le.CeadRIot2 plotlv) and advancing

multiple projects at once on a tight schedule
Ability to share results with a non-technical audience

Experience in bayesian statistics and modeling (e.g. bayesian structural time series,
dynamic linear models)

Advocate and practitioner of version control and reproduciple code

Exgellent verbal and written comumaunication skills_in both Mandarin Chinese and
English 24 /59




Why Econometrics is so important?
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Why Econometrics is so important?

Who working in public sectors

o It provides valuable knowledge and skills that
offers a broader understanding of the subject
matter and enhances your critical thinking
abilities.

o It ultimately benefits your career, as well as our
people, our country, and the world.

26 /59



Why Econometrics is so important?

Who look for fun

« The course could not be a boring and demanding variant of a mathematics course, but an interesting and

enjoyable class.
« Help yourself enjoy life by adopting an empiricist's mindset in your daily activities.
o novel ideas or new perspectives on our world.
« Also covering several interesting and insightful stories like
o Eg. Crime and Abortion in Freakonomics written by Steven Levitt.

o Eg. What is the economic value to be the president's son(or daughter)? in Economic Gangster written
by Raymond Fisman and Edward Miguel.

27 /59




Whoever and Whatever

Whoever you would like to be or whatever you want

If you do what you enjoy doing
you'll never have to work hard.

“If today were the : b AN
last day of my life, Rl TR, — Mahatima Gandhi, —

would | want to do what

I'm about to do today?”
Steve Jobs

AZ QUOTES
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Hard and Soft Skills

You COULD learn or improve several important skills during your graduate

studies.
« Hard Skills « Soft Skills
o Language o Critical Thinking
o Computer o Teamwork

o Presentation and Writing

« Fortunately, you could learn/practice almost all above skills in our class.

29 /59



o In essence, Big Data Analytics is an essential and intriguing yet challenging course.
o Please consider carefully before enrolling
o Once committed,please work hard on it!

o And remember, enjoy the process of working hard!

30/59



Course Logistics




About Me, our TA and the Course website

« My name is Zhaopeng Qu(HiJKig)

o Associate Professor, Institute of Population Studies, Business School.
o Research Fields: Labor Economics and Applied Econometrics
o Email: qu@nju.edu.cn

o Our TA: Zishu Wang (T 575

o Graduate students in the first grade, proficient in Stata and R

o Help you with your team projects

o Our Course Website: https://byelenin.github.io/MBA_Big_Data/

o You could find the syllabus, slides, and other materials on the website.

32 /59


https://byelenin.github.io/
https://byelenin.github.io/MBA_Big_Data/

JOSHUA D. ANGRIST & JORN-S]
=

V4 MEEFIERIRIZE

| THE PATH FROM CAUSE TO EFFECT m
DI bk 1t TRRP AR < A2 A W)Y
T e Ptk TUBL— NN S - WSSV ™
R Grdl v

 Joshua D. Angrist & Jorn-Steffen Pischke, (2014). Mastering 'metrics: The Path from Cause to Effect.
Princeton University Press. (HiEA: <@ MWRFBERIR S 2B, BEGHH L, 2018)
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Supplementary Textbooks

4

BUSINESS

i DATA
DAT/A ANALYSIS

FOR BUSINESS,

88@ H |E N @ IE ECONOMICS, AND POLICY

Gabor Békés | Gabor Kézdi

MATT TADDY

« Matt Taddy(2019),Business Data Science: Combining Machine Learning and Economics to Optimize,

Automate, and Accelerate Business Decisions, McGraw-Hill.

« Gabor Békés & Gabor Kézdi(2021). Data Analysis for Business, Economics, and Policy. Cambridge

University Press.
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Supplementary Textbooks

E

Data Science ﬁﬁ LT
for Business ..'_._f ?'“‘

What You Need to Know
About Data Mining and
Data-Analytic Thinking

/4.\ .\.( ) f/ g

Foster Provost & Tom Fawcett

« Foster Provost and Tom Fawcett,(2013). Data Science for Business, O'Reilly. (H3EA: <R R AHEZ I -
RFTE T R EdRRl S odr B4Ey [ N\ RHBFH it 2019)

o BN, «HuRB4E: WEIRrBIELE>  PEARKRZED ML, 2017591 .
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Interesting Books for Reading

« Steven D. Levitt and Stephen J. Dubner, SuperFreakonomics: Global Cooling, Patriotic Prostitutes, and
Why Suicide Bombers Should Buy Life Insurance, 2009. (¥ A, GHEHBEEERATEY | WK e 74k

Ry W s e HMAghE , PEHIGRL, 20104E1H. )

« lan Ayres, Super Crunchers: Why Thinking-By-Numbers is the New Way To Be Smart, 2007. (AR i
PACFRA . PRI, HEFFEHRAL, 20085F1H. )

« Viktor Mayer-Schonberger and Kenneth Cukier, Big Data: A Revolution that will Transtorm How We
Live, Work and Think. (A CREFEIAAG AT TAESEAERRE R WL ARH ML, 201341
H)

« Nate Silver, The Signal and the Noise: Why so many predictions fail—but some don't2012. (174K <55
SWEREY , gy e WhniE, thEHIAL, 20134E11H. )

o W, “BIERN: «KREIE» v «BIEZE» « <BOCHY PR <ERED»
o VEEKIAFERED TAE, B0l EE LR HER E 35K
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Course Description

 This will introduce you to modern econometrics (causal inference) in an accessible way, even if you

haven't taken a prior course in econometrics.

o This is not an applied business statistics course, though it does require prerequisite knowledge in the
subject.

o It is also not a machine learning course, which focuses more on prediction.

 The course focuses more on intuition and practical examples, while keeping the mathematical content to

a minimum. Notably.
o Laying down a simple theoretical background in introductory level econometrics.
o Inquiring about some basic instruments and some latest development ideas in econometrics.
o Linking the econometric methods to the real-world business problem by cases.

« Learn to think like an empiricist when facing business problems in the Big Data era.

37 /59




o Class Participation(20%)
« Team Project: A research proposal(80%)
o A team consists of no more than 5 students.
o Oral Presentations(40%): 10 minutes for 10 pages slides.

o Written Proposals (40%): 5 pages in A4, approximately 2500-3000 words.

38 /59



Two Iron Rules

© hazzaap123/reddit

« Don't ever cheat on your assignments! « Don't ever snitch your teachers to help
political repression!

39 /59




Welcome contact me and out TA




An Introduction to Economic Data




Two Axioms of Data Analysis

« Axiom 1: Any economy can be seen as a stochastic process governed by a certain probability law.
o The economy's future state is not deterministic but can be described in terms of probabilities.

« Axiom 2: Economic phenomena, often summarized in form of data, can be interpreted as a realization of

this stochastic data generating process.

o By studying historical data, we can infer patterns, trends, and the probability distributions that
describe the stochastic process, thereby gaining insights into the economy's underlying dynamics.

« It highlights the importance of probabilistic models in economics and provides a theoretical basis to use
statistical tools and models to analyze economic data.
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What is Data

« Data is a collection of facts or information, which can be presented in various forms such as numbers,

tables, words, graphs, pictures, or even sounds and videos.

« And it can be processed and analyzed to produce knowledge and insights either by itself or after
structuring, cleaning, and analysis.

 Data is most straightforward to analyze if it forms a single data table(a matrix).
o It consists of observations(#illl{E) and variables(Z% &).
o Observations are also known as cases, or row.
o Variables are sometimes called features or covariates.

« Normally, in a data table the rows are the observations, columns are variables.

43 /59




A Simple Example: CA School Data

Districts in 1999

P
TABLE 1.1 Selected Observations on Test Scores and Other Variables for California School

p.

Note: The California test score data set is described in Appendix 4.1.

Observation (District) District Average Student-Teacher Expenditure per Percentage of Students
Number Test Score (fifth grade) Ratio Pupil ($) Learning English
1 690.8 1'7.89 $6385 0.0%
2 661.2 21.52 5099 4.6
3 643.6 18.70 5502 30.0
4 647.7 17.36 7102 0.0
( 5 640.8 18.67 5236 13.9
ID of Observations One case
418 645.0 21.89 4403 24.3
419 672.2 20.20 4776 3.0
420 655.8 19.04 5993 5.0
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Data: Sources and Types

Data Sources

« Traditional Collecting Methods: o Collecting Data in Digital Times:
o Statistical Reports or Documents o Online Transactions or Activities
o Survey or Census o Social Media
o Administrative Data o Geolocations or Geographic Data
o Lab or Field Experimental Data o Online Documents or Texts
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Data: Sources and Types

Data Quality Ethical and Legal Issues
o Including o Including
o Content o Privacy and Confidentiality
o Accuracy o Data Security
o Completeness o Data Ownership

o Consistency Data Sharing and Open Data

(0]

« Garbage in, Garbage out

o Prioritize data, then methods.
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Data Types

Experimental V.S. Observational
Data

« Experimental data come from experiments
designed to evaluate a treatment or policy or to

investigate a causal effect.

« Observational data come from non-
experimental settings, such as
surveys,administrative records and other

sources.

Data Structure

o Cross-sectional data

« Time series data

o Panel/longitudinal data
« Pool-cross sectional data
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1.Cross-Sectional Data: (Major Focus)

Units: individuals, households, firms, cities, states, countries, etc.

Data on multiple agents at a single point in time

{z;,yi- .. ,-]L;N = Sample Size

Usually obtained by random sampling from the underlying population.It means

{zi,yi Lxjyihi#jEN

Cross-sectional data are widely used in economics and other social sciences:

o labor economics, public finance, industrial economics, urban economics, health economics...
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1.Cross-Sectional Data: (Major Focus)

/ Selected Observations on Test Scores and Other Variables for California School
Districts in 1999
Observation (District) District Average Student-Teacher Expenditure per Percentage of Students
Number Test Score (fifth grade) Ratio Pupil ($) Learning English
1 690.8 17.89 $6385 0.0%
2 661.2 21.52 5009 4.6
3 643.6 18.70 5502 30.0
4 647.7 17.36 7102 0.0
5 640.8 18.67 5236 13.9
418 645.0 21.89 4403 243
419 672.2 20.20 4776 3.0
420 655.8 19.04 5993 5.0
Note: The California test score data set is described in Appendix 4.1.

AN vy

» Questions?: observations,variables,the sample size?

x; = ST Ratio;; y; = TestScore;; N = 420 49 / 59




2.Time Series Data:(Minor Cover)

« Observations on a variable (or several variables) over time, thus data on a single agent at multiple points

In time
{x¢, ys. . - }thl; T = Sample Size
« Examples:
o stock prices, money supply
o consumer price index(CPI)
o gross domestic product(GDP)
o automobile sales
« Data frequency: minutes, hourly, daily, weekly, monthly, quarterly, annually.

« Economic observations can rarely be assumed to be independent across time. So we have to account for

the dependent nature of economic time series. 50 /59




2.Time Series Data:(Minor Cover)

(@EIXTEEID sclected Observations on the Growth Rate of GDP and the Term Spread in the United
States: Quarterly Data, 1960:Q1-2013:Q1
Observation Date GDP Growth Rate Term Spread
Number (year:quarter) (% at an annual rate) (% per year)
1 1960:01 8.8% 0.6%
2 1960:Q2 -1.5 1.3
3 1960:Q3 1.0 1.5
- 1960:0Q4 —4.9 1.6
5 1961:Q1 2.7 1.4
211 2012:03 2.7 1.5
212 2012:04 0.1 1.6
213 2013:Q1 1.1 1.9
Note: The United States GDP and term spread data set is described in Appendix 14.1.

e A

» Questions? observations,variables,the sample size?

z: = Date(quarter); y»+ = GDP Growth Rate; N(T) = 213 51/59




3.Panel or Longitudinal Data(Minor Cover)

» Time series for each cross-sectional member in the data set, thus data on multiple agents at multiple

points in time.

« The same cross-sectional units (individuals, firms, countries, etc.) are followed over a given time period.

NT
{@it, yit- - - 15501,

« Advantages of panel data:
o Controlling for (time-invariant) unobserved characteristics

o Consideration of the effects of lag variables
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3.Panel(or Longitudinal) Data(Minor Cover)

m Selected Observations on Cigarette Sales, Prices, and Taxes, by State and Year for U.S.
States, 1985-1995
Average Price Total Taxes
Observation Cigarette Sales per Pack (cigarette
Number State Year (packs per capita (including taxes) excise tax + sales tax)
1 Alabama 1985 116.5 $1.022 $0.333
2 Arkansas 1985 128.5 1.015 0.370
3 Arizona 1085 104.5 1.086 0.362
47 West Virginia 1985 112.8 1.089 0.382
48 Wyoming 1985 129.4 0.935 0.240
49 Alabama 1986 117.2 1.080 0.334
% Wyoming 1986 127.8 1.007 0.240
97 Alabama 1987 115.8 1.135 0.335
528 Wyoming 1995 112.2 1.585 0.360
Note: The cigarette consumption data set is described in Appendix 12.1.

» Questions?: observations,variables,the sample size?

x;; = Total Taxes;; y;; = Cigarette Sales;;; N x T = 48 x 11 = 528 53 /59




4.Pool Cross-Sectional Data(Not Cover)

Pooled cross sections can be generated by combining two or more years cross-sectional data.
o Cross-sectional data in each year is independent with other years.

o While the data come from a same population in different time,the data does not necessarily track the
respondent multiple times.

For it has both cross-sectional and time series features, so allows consideration of changes in key variables

over time.
Simple pooling may also be used when the number of observations of a single cross section is small.
It is widely used in:

o Cohort studies
o Difference-in-differences analyses

o Cross-sectional analyses
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4.Pool Cross-Sectional Data(Not Cover)

TABLE 1.4 Pooled Cross Sections: Two Years of Housing Prices

250
251
252
253

520

year
1993
1993
1993

1993
1995
1995
1995

1995

hprice
85500
67300
134000

243600
65000
182400
97500

57200

proptax

42
36
38

16
20
15

16

sqrit
1600
1440
2000

2600
1250
2200
1540

1100

W o N e

bthrms

2.0
2.5
2.5

3.0
1.0
2.0
2.0

1.5

« Questions?: observations,variables,the sample size?

x;jt = hprice; 1993, hprice; 1995; Yijt = Proptex; 1993, Proptex; 199s;
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Data Types and Sub-Econometrics

Micro-Econometrics(fliTEZ 5T F) Macro-Econometrics(%=MiTE 2 5F
« Cross-Sectional '_%")

) Times series
e Pool Cross-Sectional *

« Short Panel(large N, small T) » Long Panel(small N, large T)
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Typical Data sets in China

 Survey Data  Online Big Data:
o China Family Panel Survey(CFPS) o Transaction data on Tabao,]D, Tmall(¥i=%. }T
Ry KA...)
o China Health and Retirement Longitudinal
Study(CHARLS) o Movie Data on Douban.com( 5 ¢\ Ji IR FH 5%
%)

o Administrative Data:
o Night-Lights Data(1% [A]X] Y6£4#%) and Air

o Census: 4 N [1EAHE: 4 1% A HiEH Quality: PM2.5(23 < [ AU )
. U

o Land Transaction Markets(+ 1152 7 i 372545 )
o China Industrial Survey Data: T VA [V &E %

o Geolocations Data(J {7 & £(#E) : Baidu Map,

o Chinese Custom Transaction Data 152 5 55 Didi, Mobike, Ofo...
e
o Social Media Data(f#{{#. {5 FI°F. =,
> ALt e I IR W BT R . MR
2k...)
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http://www.isss.pku.edu.cn/cfps/
http://charls.pku.edu.cn/
http://charls.pku.edu.cn/

Homework(not required)




Homework

« ZiE B RAILEEATIR R, REI SRR BERSE . ISR SRR EARE, AL BR )T 5
BmRil. Bumdity. BURIR. HARSS.

o NEHURE %, SRR B, SRR R B BRH . BRI

59 /59



