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o RIOF N (empiricism) NIEF

1. FHARER
SRR BIEMER.

Make
Observations

What do | see in nature?
This can be from one's
own experiences, thoughts,
or reading.

Develop Think of

W

—_ “_Id -
3 A\ . .
= E’éﬂ: B SN F General Theories Interesting
G | theori tb :
consistent with most or al Questions
available data and with other Why does that

current theories. pattern occur?

2. IBEHERI%

g PT AR TR )
iﬁgﬁéﬁgia Uﬂ L\X' =g
EERNETEI

3. TR

4. ARG

Refine, Alter,
Expand, or Reject
Hypotheses

Gather Data to
Test Predictions

Relevant data can come from the
literature, new observations, or
formal experiments. Thorough
testing requires replication to
verify results.

Formulate
Hypotheses

What are the general
causes of the
phenomenon | am

ondering about?

https://en.wikipedia.org/wiki/Scientific_method

Develop
Testable
Predictions

If my hypotesis is correct,
then | expect a, b, c,...
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» JLFERIEFTFIREL
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y = f(x), X5, ..., X,)
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A Gary BeckerfJICSEIEEL J9 5l

» BFEMNTELFTTRE
crime = f, + f,wage, + p,othinc + psfreqarr + f,freqconv

+fsavgsen + fsage + u
tE=UAR

crime = Z5ILFEENRIINR

wage,, = MBS TELTIERRAVHEN

othinc = EMBIRAN (5. =445 3F)

freqarr = #OERAVSNE (FFABRBERIIEM)
freqconv = #HFIHIBIHNR

avgsen = FIIARAIFEEN
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o IFRZRMN, (causal effects)

AR ERRIEER

« THZT=[EYT (instrumental variables regression)

- WIOFEIRIE (experiments and quasi-experiments)

- eSS N AMEILES
o KFEAXFGIE (large sample approach)
- [ENIMFE (random sampling)
« BHZEM (heteroskedasticity)

. EERFIAZE (SRS EEERET)
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Causal effects

» ARXKAR (causality) : 1FENITASENEERN. AIEE=ENS

==
N

o« EREMIECERIBINRIEMIRIT =
A FEINMCAE R =180

 Ceteris Paribus — ElEEMZFEATHER T,

o MNRFGILALTIH EAVREMIFEIE, BT A =R S EIRE
THEAENABALAZREEEEHE. XA E ceteris paribus,

» ZFTFNEASHEAFRIREMFEAE

s TELNFHERLERIKEMFEAE
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Randomized controlled experiment

o VR RIS E EITRE
ImERVIRS (BD4S5

o REFFEMFME—
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FasRlFIH LRI
5 IR AR 1T ISR

. *

RISt

A

HUALIE (treatment) , AR
2 outcome)

RARR

FHREES, FEIMIMIFMH

« FENLITERIXEE (randomized controlled experiment)

o FEAL: BEALIM SRR

AW SENE, FRENL o ELIEAE (treatment
group) FIXFERZE (control group)

o XJEEARIRAMITHRB S RAIE
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Potential outcomes and causal inference

o TMRRVE
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o AMEZNE (treatment effect) : ANBEENEE — FINESHIZE

* TMRREY

A

= SSWIES PN REUSL SV E S

« BELER (potential outcome)

» FERHTAIER], MMEREE ARELI

o« 1T (EAETT) L¥EE, RENREEF—MER, BIFESX (fact) Sk

=

(counterfact)

o RRMMNIERTEIIZONEE: FYIENER (average treatment effect, or ATE)

WIBZHZER — WHRALSR = IMNEALER — AR HERGIERAIER]

+ [REHEARDIERNNER — NRALGR]
= LIRANTIILIEURR — RFRE
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« BHAE: B3 (regression) . THT= (IV) . WEZED
(DID) . #r=R[EY3 (RD) ZF
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American Economic Review
Econometrica

Quarterly Journal of Economics
Journal of Political Economy
Review of Economic Studies
Review of Economics and Statistics
Economic Journal

American Economic Journal: Applied
Economics

RAND Journal of Economics
Journal of Applied Econometrics

Journal of Business and Economic
Statistics

27

International Economic Review Journal
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Journal of Labor Economics
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Journal of Public Economics
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Health Economics
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European Economic Review

Oxford Bulletin of Economics and
Statistics



EAII



LU CIESER RO il mb 3

o HENMITFINEEREK, PEAMT=FAEININF

o« MTMEFIA (FEE) HINSERZ
« 3. M. XK. X3 WBE. HIIE. BieX. EHS
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» EFREIIAEZA
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Critical thinking

» “BIEEMIER? FIANNB=1TEXR, BMEFEHL0. B8R
JIFAANE B2, 7
“UFIEEENEE TR ZEZRIECRL MM, T4
EFHFMESETERANENER, BT, #HANEEENAZT—
Mo BEEE, MEADITE. eIEE. EixiErn Uzt
ek e FT AR, EULFRFIRR, 7

—— BA—. (KFHHE F—5FWR) . PELRIE. 2016

. FRMAIMSENTIR, EOTIUEBIRE RIS RS A
. ESPEESMEH, EDIEMMRENER (FREDE, SRIES)

- BRIEEEERZPMFZEN BHRRSHNRITFLIE
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A global study related to critical thinking

Loyalka, P, Liu, O.L., Li, G. et al. Skill levels and gains in university STEM education in China, India, Russia
and the United States. Nature Human Behavior (2021). https://doi.org/10.1038/s41562-021-01062-3

 Compared with the United States, students in China, India and
Russia do not gain critical thinking skills over four years.

 We found that, as the students progress in their studies, their
critical thinking skills remain approximately the same in Russia
and India, but significantly decrease in China. On the contrary,
American students show improvement,” said Igor Chirikov.

» HHRFERE

e Supertest evaluates performance of engineering students in Russia,

U.S., India, China. PHYS.ORG
https://phys.org/news/2021-03-supertest-students-russia-india-china.html

* =< \ /\E g’ﬁ 2 : %:E Fl)! ICNEH BB &
EFHRENEERR AN : PERFERFIEBHEREST FEE
https://www.kechuang.org/t/864987&last page=true&highlight=891634
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