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o BEEN

o BREWRBER + HREFPERMEFEHR R
]

o TEREFFEE - NBPIEE, —ERIMKR



WEEZAN

o FERIENL: 30%; Ei: 70%
o EWEUAR—1F; ZHBTE—HF
o HEIH: Wooldridge, Jeffrey. Introductory Econometrics: A
Modern Approach. 7th edition. Boston, MA: Cengage
Learning, 2019.
o ZEH:
o 1EZIMTE: Kennedy, Peter. A Guide to Econometrics. 6
edition. Malden, MA: Wiley-Blackwell, 2008.
o Hith#iFrZEH (RMIAAE, ME—THIT):
= Hayashi (2000)
= Wooldrige's Panel Data book

= Bruce Hansen's book
= Mostly Harmless Econometrics

o MRBB/ITERFEFAARMR: TEMRAIHRFES

o RFEFETI: https:
//abzhaobo.github.io/courses/econometrics_ug


https://abzhaobo.github.io/courses/econometrics_ug
https://abzhaobo.github.io/courses/econometrics_ug

— LRI REF T ARV

o BFEMHNFE—MRBEMREFN

o FERKIEMILY (FFEEEK)

o NEFHI! &%, TR, SAL., BN LEFELFY
MMRMK, 2H+AZMAIREED T

o NFfE: BRHW. TWRFTHMTAA? sIUBIEERDH
15?2 EREEFTERINNTATREE? AT ARBITERST
2 (UXZEMTEE BREARTENID?

o ERNEIT: 99% KNIBXERRITEZFEE—THE/LT x
AP y, RHMNIBILEME? FAHE?

o HlZZF3) tmd X2 A? MEHBXLERA, HEXFIG?
BEREBEARIL? FHSTALR Al BIN5?

BRI —T



BATMAERNSG: BF/ERZ

o RIZ21TA? Karl Popper: Falsifiability (RJIEfh; SBiFH85E)
o BlZ: SIE (empiricism) + BKIBHITIEM (Occam'’s
Razor)
o MIEFERZFE (GRHEIL?); LFE. £AY—= HFE—F=
. SHEIE/HEEEMRDIERINTE, #E RN, Ek/ A
el
o WERIIEMI (FBF)
o NIRRT (Fum, aAIEE)
o HLININRENER, EBEAM?
o ok 1: BAEATFTRE (A%L; BUR)
o fpRk 2: JIA WTO 2 EFIT 20 ZFEFIERKNEEREA
(25%%)
o fpRk 3: E[E 1933, 1934 M (EFED). (EFRZE) B
ERETEMTE (EHF)




ZFFMRFEEM: BRER

BRERE: Bm (RA) ONMBSEREKRE: MMEHEE,
B MASHEAE, FKRES

o IEMFEWSIAI (HHEFFFE, Marshallian, Austrian,
Chicago school, etc.)

o BEFHSNAN (HREFEER)
o LRI (TEZFE, SRZEFFNRIER)

o WEMMRLIENRE

MAREFREAKBE, EMFEHRES, EAEZERFRE
#?



Lagrangian:

BRS:

— Mt

max U(x, y)
xy

L= Ulxy) + Al = pxx— pyy).

subject to  pyx+ pyy = I.

—Apx =10
—Apy =0
ou
KT
Py

ou

Ox.

Px
ou

Oy
Py



F3 Cobb-Douglas 3% R ER B AN 22

U(xy) = X"y’
ou ou
ox

—pE:

By = Sox (RNAIRE M

PxX + py <BPXX) = [l

apy

BHE:

KA vy = —L .
7<1/{E_]-1=f y py(1+%>

XEHSHIVE (FEFFE) hiE

T ooy and S2 = BxyA L
Jy



FHFESHAR (REBEEE + BEE)

o 1% 1: EXNMEIL (Subjective Value),
o HmIMEBERAETMAEN (A, TERHEFIEMRFRE
89, LEASmNEIR), HEAERER S AR A
o PR AR AEIEE RIIKIE
o R1% 2: AMfIERZMER (AMTBINSMANTMHRE
RBEE) = WIRRAREE. BERG ARG, AREHE,
MIHEERE—EHMNARA (XEEMNRARKEEZ
A A BIEBAE), T—7 Em A NBRSAERDS
o HIL: TRHMLHVRIRZNME@MA: HAREEZIEMNN, B
BAXTE @S EHONEELD . S— 1T EmiNgrIe,
BELEZX1EM, FHAEREMERNNSEAZ)
(thBNR B R E Z H LA m)

REHSAMZ TR, BEF2IkFN A



STERIE (GHEZ5TR)

@@ =a0+taipet+u (B
gi=PBo+ Bipe+ve (fH
9 = q (%

N\

AT

A\ — d _
< q: = qf = g,

gt = oo + a1pr + Ut
q: = Bo + B1pt + vt

(10)

(11)

AR EHEME, g 25 p, | BRIMEMHAHE? (OLS: B/h=

FiE)



r At Rz
12 (pe, qr) BEARA (RE), (ue, ve) BIEEH (ME), FIKER

pe = pelur ve) = 501 %? =3 Oél ﬁl
g = qe(ug, vg) = a1Bo—app1 4 v Brut

a1—p1 a1—p1

(12)

XE Cov(py, ug) = — “f >0. AF0OEN a1 <0, B1>0

a1 —P1
B q: 3 p, MEVT, EVIFREL
Cov(pe,qt) _ Cov(ps,ao+a1 pt+ut) COV(ph Ut)
Var(pr) Var(pr) ! Var(pt)
>0

frRhEZz—: TIRZE
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B y=o¢+ax+u

o ENRE oy, FTEED xTHN, y BAZE,

AM, & x5 utBx, MWERT XL — Y&, ARNEE
X — v — Y&

y WEABFRE, X
THTSMWEE: #HE—1 2z, &2 - X%, BZ + ey
3<1‘¥ x FXFMTZHMAEHN v BTN, o BRMBERLT.

B o1 BT o

115X 2. AT



N

Etan:
o v ENHEE £
® Z; ZEU}JI]HEIF.\.LFimEl]_L/m

o | zz SHHAEEX (BRFES
X, SMXEFEHFTAEE
£[6), B5FXRNER (v
8RS

)
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EEX T RG: BF

=R 1 EAENREFERT, HSIER, WESTAFIN
o R 2 MMANEMBMAMFRIX, LI (BEFINMIF
SRIERE, LEMEMEBZEL KL RXR W

HOMRIEZE")
BR 1: B2 x ] p ZENXR, WEENRIRREIE T .

PSLITT X E A~
o AR 2: FAVLAER4? (BRI "so what?” test)

g



EEXTRH: REEE

o R 1. REAFERNNBHERENZIEHRIELES, MaeE
LEMERBZFRIE, ANXEREERER, ARNXERES
KBS REHIRA

o BMR 1: BBAMERMN, EXLEEX BZX, BAIA
N TEEN, MARME. (FENFIULARLERER)

o BR 2: BIEESTRESASTERR? HSHNPENTLE
AEEREENINFRHE? REXARHA? BREFERXT
HSEFITEE—1, MEEREMRESX? thiEEE
ABERERIEER

o XMETENRIRAAIMIZNTETRE, TUESR?
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[ERRX R HELRFTFE

o BR: ENTRE, FIBEHERNE,
o B: MIRIRATIAETE, BEUTHEKRAE, FRANERD
AR ENFIR, IR
o REFRINARXT TEEZEXETILF
o RBFRINAEIERESH B
o MMEFZINAMEREERBY, FEFLRBIFNTEERE
IR

o B—fRME, M—EFRIANNTRERHET!

o MANEN, MENRHEEE + BEESFINGL,
ER/ETNG! TIERREMFAER, RRABERMEIRE
EER

o W R, BABIMERTRHZENN, BRASDBAE,
BIAZEI—

o RS, BEMEMRNLRRE —10%, —8% IFEHARNES, Hh—
PEEHE, R—DAH, R—THE, ETEE —12%? X7
H—EAENE?
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o EERMSITER
o FUBZFFMIH(E
o BRITIARIRIA: MINEFARE
o HBENRRMBIRE T "WEMBR —XKTEZELZH
FHR LZ=HIPARS

Working (1927, QJE): ‘BAE{diTHLaR4L? BAF it E KAl
%7 MRTETMIE. HESHIE, ETSMEEiTHR?
o TTEERIAYFEIL (Frisch, Tinbergen)
o YERN: HERTRISTHRE (MRFITIEIL) EEEHRHEFER
FNg? BAGR?
o HEZFRIBHISI N (Haavelmo), BXIZHFZAEEY (Cowles
Commission)
o BAERL (Sims), BY[E)FF (Engle, Granger)
o EIRMEMT (Angrist, Imbens, Card)
o BMTEFZE. SRFHTIR

16



o AR (Reduced form) , MMERFE (55, HB). 2
SERMER. BEKR: SEERREER (EER)
o Instrumental Variables (IV, TEZTE),
Difference-in-Difference (DID, SXEZ%7), Regression
Discontinuity Design (RDD, Bfsi[El)3) ......

PLORR (FHAERRXTAHS) :

(r'zﬁ’(';'ut% HHRZ MR I — AR TR BEE FFER Y, 1184 % IR 1 i 40
1, WAT—MolEx—Reg, FEEEE, LR EFER TS, AUHERAR R,
il .24 LJk\J#M TG A AN E THE O RMER TR, 7ERRAI09E b, 28 02 e
AR, IR ‘.MAL” ‘“'uan f PGS AR AR A e b, WAL TR — iR 2%
Pr, AR (1.3) APRER — A THIERERL I &, IF DAZETY & AR L Ry #8728 ik ) [e)
T RERX 'fl(.;“‘:m'}//f l't‘JiJ!f.‘;'.'-H» RATHrAN, EE BN O RIF 5 i 1 SCAT ROt T
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Figurc 4: Proliferation of Empirical Mcthods Over Time in NBER and CEPR Working Papers

DID Event Study | v
15 - - 8
10 6
4
s 2
o o

RCT RDD | Simulations

onN

Proportion of Papers (%)
N

CaNwA

Structural Theoretical TWFE

o e
980 1990 2000 2010 2020 1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
Year

Note: This figure shows the proliferation of key empirical methods used in NBER and CEPR working
papers over time: Difference-in-Differences (DiD), Instrumental Variables (IV), Randomized Controlled
Trials (RCTs), Regression Discontinuity Design (RDD), Two-Way Fixed Effects (TWFE), Structural Estima-
tion, Event Studies, Simulations, and Theoretical/Non-Empirical research. Each panel represents the
proportion of papers utilizing one of these methods per year, with the y-axis showing the proportion
of total papers and the x-axis indicating the year of publication. The data covers all NBER and CEPR
working papers from 1980 to 2023. DiD has seen a significant increase since the 1980s, rising from around
4% to over 15% of papers in recent years, reflecting its growing importance in empirical research. TV
methods have also increased steadily from approximately 2% to over 6% over the same period. RCTs and
RDDs, while starting from near zero in the 1980s, have grown to over 7% and 2% respectively in recent
years, indicating the rising feasibility and acceptance of experimental and quasi-experimental designs in
economics. Conversely, the use of theoretical and non-empirical research has declined significantly, from
around 20% in 1980 to under 10% in 2023, suggesting a shift towards empirical analysis in the discipline.
The use of simulations has decreased from over 6% in 1980 to around 2-4% in recent years. These trends
highlight the increasing emphasis on credible identification strategies and the evolution of empirical
methods in economics.

https://arxiv.org/abs/2501.06873
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ERETE RAH4777

REFRREX MRS TEEREZ2E (David Ricardo)
REAEHEEB BAR AR A

PIsErh, R F oA EME AR

BiIAR: NBIDHh—BiE%s%, EEE, BEAEH: &
SEIRIIE, EWEN

o TR ERDTHISTIED, MAHLEIDITHIE
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o EIEESI (HEAME. FRME B4R
BT SRR BN, SR
Sz

AN, FHRLZBERER)

o GARCH, VAR (Vector AutoRegression), Cointegration......

o HAth:
o 52 (Structural form, 5 Reduced form %), M4
7% (Industrial Organization)
o MItHT (Bayesian)
o HlE&F>]
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5l 1: 2024 FiEN/REFER

3 i 2024 FRFFERIRGENARIE:
Acemoglu, D., S. Johnson, and J. A. Robinson. 2001. The
Colonial Origins of Comparative Development: An Empirical
Investigation. American Economic Review 91:1369—1401.
AN SHS

o THl: HIERSHIMEFTIEK?

o AMEZAL: EARXAR (UF) A HRHA

o TARRER: VRERMERENFECRES, (FATAZSE

o (B1E) EREFLE - REERE - RHHE - TEHE
— TERFER

21



5l 2: 2003 TFE3EN/REFER

Clive Granger, Robert Engle: Time series analysis
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5l 3: 1997 FiEN/REFTER

e Black, F., & Scholes, M. (1973). The Pricing of Options and
Corporate Liabilities. Journal of Political Economy, 81(3),
637-654.

o HINNEM NN BEIEANEZFZRE (XEFEN), F
FYIERRES AR, AHTHNNELESEEN

o XREMER? ERNEMMRART, EE (Benchmark) ZiF
B, REHANNEESRENE.
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(H2F>])

NBFIREARRERN, HER—THLE

HMBFINRBABKANUS HATLIHE:

1

]

w

IS

o

SHRIEHE (1940s-1950s)

« 1943%, McCulloch fl Pitts 2t 7 ATHEZTHRE, XRMEMENVER.

o 1950%, ERBH'ERMWE", 518 THNBEENBE,

o 1956%F, KHFMRVIREHALELE (A) EA—TEXHARNUINREE.
WSEXSRMHE (1950s-1970s)

+ 19574, Rosenblatt i T/BAIM (Perceptron) , ERFNMEMEREZ—,
o 1967%F, BITSHEE (Nearest Neighbor) #iRt, WIRNIRBIEERE .

o BTBANTERRIELIEE™ (2 XOR [E8) , HEFI—FERBABH.

it S)ER (19805-1990s)

« 1986%F, Hinton FAMRHREEH ion) , RN T

+ 1995%, Vapnik T ISEEH (SVM) , AHBFIRMTBANEF LA,
o SEIESEFRAFSEY, REWM. NIHTAESERIZNA.

. BURWESREYSIEM (20005-20108)

« 2006%, Hinton (DBN) , REERESINEN,

2012%, AlexNet 7£ ImageNet tEHFEVERIIEAL, FEFURBME (CNN) T ZXiE.
2014%, FA (GANS) , #&hT

20174, Google #2iiTransformer, MABAKESAE (NLP) MIRLLGRI,

AMEER (2020s-F%)

2020%, OpenAl RTiGPT-3, i ANURINILIESRE MM,

20214, Google DeepMind #:#AIphaFold SR T EERIT&ITH,

2022, ChatGPT #, {EAMBIIEREFNANNIE .

R, NBLIERBEANABATIR (AC) “SHAR, FNERTEREE, L1
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MBFFIMTE. FITHXHR

o ZITH>] (Statistical Learning) #1235 >) (Machine
Learning) EREKNEIE. RZAINN (BFENSEFEIKRE,
EE4N Trevor Hastie, Robert Tibshirani) &E—"1ZM

e Tom Sargent (2011 ZFFIHER)
http://www.elecfans.com/d/748807 .html

HEAHEIRILRTIR ? ATERELRE—LREWOFE. ATSHEIRERIT
ZF, AAEAT—MREMIEER , HIRERiHE. FENANBIERE , BRAINR
BRATEEFNANSRATZRMRAE, F—LHER , BEXT=1F , SRR
FHRERREES  BERBERSHRESER  AHOEL  FERRTVEFRR 2685
HNFES | RESESFAFNMEFENR , IET HRMRFISITF S EMRE .

SRONELINAINE (HREFP) WEETARI?
o BEIL: MBEIHEN, LRSTWIEL. (KTt
HFRR)
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SRl Al £25TF. SRF ERINA

o EIRE: FUNMEE)RE
o ITELFY: MRIERE, ERNBY, FARRESDitbH
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=+

XRIENER, FEERIRE. WHRRLE

[BBMIIAE DL (ZETES)
o fERRME
o TN
o (HAIEICSCRR EEARERLE TN, EMERMARHE:
USERE, AN
o B2, MHHAMART BEIL AR IEIREREEYA IE HE TN M
Mk,
o FRABEEE: assumptions need not be "realistic” to serve as
scientific hypotheses; they merely need to make significant
predictions. —M ilton Friedman
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M ERNDHBERD1%EE T

o WEHRRZFFE (HE, EFF......) HERZFENTLE

FAUERNXHN? (XMEBLFAFETEIMER,
tegn, tEA. Y. ATER)
o HIFAATEERXAKNIBEAIES]
o NMTASSHEFFEMRZERTHAL. EET UM
o BEEXZIHE > B WH
https://www.yicai.com/news/101994712 html
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[E)4FRE)ER! | A ERIEEL! !

The cost of computing has dropped exponentially, but the
cost of thinking is what it always was. That is why we
see so many articles with so many regressions and so little

thought.
—Zvi Griliches
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